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TI cannot. assume any responsibility for any circuits 
shown or represent that they are free from patent 
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THIS IS THE ELEVENTH VOLUME in the Tl 
McGraw-Hill Electrical Engineering Series.. Prepared 
by TI’s practical theorists in IC applications, ‘it’s 
devoted exclusively to the implementation of a wide 
variety of logic functions using TTL. Circuit designers : 
will find this text-and-reference book especially help- . 
ful because it offers more than a hundred complete 
logic designs that can be used with ‘or without — 
modification to solve industrial problems. ee 





But more than that, the book is also. designed to give 
managers, purchasing agents, «value analysts, and 
technicians valuable background even without under- 
standing the mathematics. “Designing With TTL 
Integrated Circuits” is an indispensable reference 
work for every electronics library, oe : 
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_ THE INTEGRATED CIRCUITS CATALOG _ 


In this 1616-page data book, Texas Instruments is pleased to present 


_ important: technical information | on tansy s broadest line of integrated ss 


; circuits. i 


You'll find essential design information on TTL (including Standard 
54/74, low-power, high-speed, and Schottky), Linear, MOS, ECL, Hybrid, 
— and Radiation Hardened—plus Systems Interface circuits and line summaries 
of DTL, High- -Noise- ‘Immunity Logic and SNF/SNG. | 7 


The indexes are designed for ease in circuit selection with margin tabs__ 
to guide you quickly to general circuit catagories, and numerical and func- 


tional indexes. to help you locate specific circuits. Selection and cross- 
reference guides for many circuits are presented to help you identify J TP S 
~ nearest equivalent to competitive circuits. 


‘High reliability of ICs is covered in a . section devoted to the MACH IV 


: Procurement Specification in accordance with MIL STD 883 — a program 
| initiated by TI to ensure that quality and reliability are built into, not tested 
into integrated circuits. | 


4 In addition to. the circuits included in this catalog, Tr S exiensive 
~ custom capability is structured to manufacture circuits to individual 
customers’ specification. For more information on how TI can design, 
build, and test circuits tailored to your specilic requirements, contact your 
TI field sales engineer. | a 


Although this volume offers design and specification data only for 


integrated circuits, we provide a listing of all TI standard discrete semi- 
- conductors and components in the section immediately following the IC 


indexes. “The discrete listing includes a breakout by classification and 


application of the popular Preferred line of TI semiconductors and com- 
‘ ponents. Complete technical data for any of these Preferred Semicon- - 


ductors. and. Components are available from your nearest TI field sales 


~ office, local authorized TI distributor, or by writing direct to: Marketing : 
and Information Services, Texas Instruments ep ea P. O. Box 5012, : 


: MS 308, ‘Dallas, Texas. SFS222. 


“We: Gocesly, hopes you will find The Integrated Circuits Catilos for 


ie Design Engineers a meaningful addition to your technical library. It 


Ae represents fourteen. years of conenane circuit annavation, tefinement, and 
ees sophistication ie TI enEMee Ty net ee pea ae 
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LETTER SYMBOLS, TERMS, AND DEFINITIONS 
FOR DIGITAL INTEGRATED CIRCUITS 


The material which follows applies particularly to the following product lines: TTL, DTL, ECL, and interface circuits having 
TTL-compatible inputs or outputs. 


When several letter symbols are shown,:the first is the symbol used on the more. recently issued data sheets; the symbol in 
parentheses was used on earlier datasheets and has the same meaning. Many of these older symbols contain a numeral one or 
zero which represents the binary logic level, assuming positive logic (1 = high level, 0 = low level). The newer symbols are in 
accordance with those currently agreed upon by the JEDEC Council of the Electronic Industries Association (EIA) for 
national use and by the International Electrotechnical Commission (1EC) for international use.. 


The final section contains definitions relating to the classification of circuits by degree of complexity. The definitions for MsI 
and LSI have been agreed by the JEDEC Council. - 


VOLTAGES 


VIH- (Vint 4)) High-level input Geli: ; 5 he : 
An ‘input voltage level within the more. seudive (less negative) of ‘he two ranges of values used to represent 
the binary variables. A. minimum value is specified: which. is the least-positive (most-negative) value of 
high-level input voltage for which operation of the logic element within :specification limits is guaranteed. 


Vit. (Vin(0))) Low-level input voltage es 
An input voltage level within the. less positive (more negative) of the two. ranges of values used to represent 
the binary variables. A maximum value is specified which is the most- -positive (least- -negative) value of 
‘low-level input voltage for which operation of the logic element within specification limits is guaranteed. 


VT+ Positive-going threshold voltage 
The voltage level at a transition-operated input which, as the input voltage rises rons the defined low level, 
causes epaaton of the logic element according to specification. : 


VT— Necane. going threshold voltage — 
The voltage level at a transition-operated input sniche as the input deine falls re the defined high level, 
causes operation of the logic element according to specification. 


VOH. (Vout(1)), “High: ‘level output voltage : , 
The voltage at an output terminal for a specified output ¢ current l|OH iNioaat with input conditions applied 
which according to the product specification will establish a high. level, at the output. . 


VOL. (Vout(o)) Low-level ‘output voltage . : 
The voltage at an output terminal for a specified output current loL (Isink) with input conditions applied 
| which anaes to ak product specification will establish a low level at the output. 


VOl(on), Ven) On-state output voltané: PoE Ny ee ee 
The voltage at an output terminal for a specified output current with | input Conditions applied which 
according to the product specification will cause the output switching element to be in the on state. 


Note: This characteristic i is usally specified only for Y outputs not having internal pull up elements. 


VOl(off), {Woes Off-state output votiage Ze : he es 
The voltage at an output terminal for a specified | rene current. vith: aeiat conditions applied which 
according to the product specification will cause the output switching element to be in the off state. 


Note: This characteristic ig usually specified only for outputs not having internal pull-up elements. 


CURRENTS 


UH. (lin(1)) High- level input current a ee 
The current flowing into* an ieee when a specified high Jevel vorede is applied to that input. 


IL. (lin(o)) Low-level input current 
. ene current Howning into” an mnpur when a specified low-level voltage | is eepeled to that. t input. 


IOH. facta High-level output current ; whe 
The current flowing into* the output with a specified high-level output ivsiiage VOH (Vout )) applied. 


Note: 4 This parameter | Is usually specified for outputs intended to drive other logic circuits. 


- ; ; lolotf). (lof#) Off-state output current 
The current flowing into” an output with a specified output voltage applied and input cdnditions applied 
which according to the product specification will cause the output switching element to be in the off state. 


Note: This parameter is usually specified for outputs intended to drive devices other than logic circuits. 


. OS: Short-circuit. cutive current | oie 8s y : | ah | 
~The current which. flows into”™ an Bute when that output is Ector circuited to ground ior other specified 
«potential with input conditions applied to establish the output logic level farthest from ground potential 
(or other specified potential). 


: IccH, (lee). lEER etc. “Supply current, - high: evel output 


The current flowing into* the indicated supply terminal of a microcircuit when the output is (or all outputs 


are) at a nia level edad 


2 e _|ecL. (iec(o)). pes etc. Supply current, “low-level output 
~The current flowing into* the indicated supply terminal of a microcircuit when the output is (or all Slut 
are) at a low-level voltage. 


DYNAMIC CHARACTERISTICS | 


pe Maximum clock frequency. (previously shown as “Felock’” under * ‘switching characteristics”). 
_ The highest rate at which the clock input ofa bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output in accordance with the truth table or 
specified logic rules. 


-tTLH. (tq) Transition time, low-to- -high- -level (step or output) 
The time between a specified low-level voltage and a specified high- -level voltage on a waveform which is 
ene from the defined low level to the defined high level. 


tTH L, (to) Transition time, high: -to- low-level (step or output) 
The time between a specified high- level voltage and a specified low- level | voltage © on a waveform which is 
| “changing from the defined high. level to the defined low level. | 


*PLH. (tpa(1)) Propagation delay 1 time, low-to-high-level output 
The time between the specified reference points on the input and output voltage waveforms ‘with the 


output changing from the defined low level to the defined high level. 


*Current flowing out of a terminal is a negative value. 
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DYNAMIC CHARACTERISTICS (continued) 


tPHL, (tpa(o)) Propagation delay time, high-to-low-tevel output . 
_ The .time between the specified reference points on the input and output Golan waveforms with the 
oF output changing from the defined high level to the defined low level. 


tw, (tp) Average pulse width : : : 
The time between 50- ade points (or ether specified actence points) on the leading and 
trailing edges of a sia 


te Hold 1 time 7 : 
The interval immediately folléwiiig the « aétive transition of the timing pulse (usually the clock pulse) during 
which interval the data to be recognized must be maintained at the input to ensure its continued 
recognition. For a dynamic (transition-operated) input, this is the interval immediately following the 
transition which constitutes the dynamic input, during which interval a steady-state logic level must be 
maintained at the neu to ensure recognition of the transition. 


tsetup Setup time 
The interval immediately preceding the active transition of the timing pulse (uatietly. the clock pulse) during - 
which interval the data to be recognized must be maintained at the input (unless release is specifically 
permitted) to ensure its recognition. For a dynamic (transition-operated) input, this is the interval 
immediately preceding the transition which constitutes the dynamic input, during which interval a 
steady-state logic level must bé maintained at the leh to ensure vero nen. of the transition. 


trelease Release time | sai 
The interval between the sclbake of data and ihe active transition of the timing pulse (usually the clock 
pulse), this interval being sufficiently short to ensure recognition of the released data. : 


Note: When specified, the interval designated ‘ ‘release time”’ falls within the setup interval and: constitutes, 
in effect, a negative hold time. mo 


CLASSI FICATION OF CIRCUIT COMPLEXITY 


Gate equivalent circuit 
A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that 
“number of individual logic gates that would have to be interconnected to perform the s same function. 


LSI argescale integration 
A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In 
this context a major subsystem or system, whether logical or linear, is considered to be ‘one that contains 
100 or more equivalent gates or circuitry of similar complexity. : 


MSI Medium-scale integration 
A concept whereby a complete subsystem or system function is fabricated as a single microcireuit. The 
subsystem or system is smaller than for LSI, but whether digital or linear, is considered to be one that 
contains 12 or more equivalent gates or circuitry of similar complexity. | 


SSI Small-scale integration | | gh ST 
Integrated circuits of less complexity t than medium- scale integration (mst). oS i 
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THERMAL RESISTANCE OF INTEGRATED CIRCUIT PACKAGES 








Typical thermal resistance values of standard integrated circuit packages are shown in the table below. The values — 


shown do not imply any guarantee, but represent the latest and best available data. Steady-state thermal conditions are. 
implied in the resistance measurements. Also, the following definitions apply: 


ReJc _ thermal resistance from junction to case using freon as a heat sink. This parameter offers good repeatability 
and a high degree (+5%) of correlation. 


Rg IX - aheeaal resistance from junction to still air (25°C ambient) with package in a eoecitiog socket. This parameter 
is highly dependent on test conditions which are difficult to reproduce accurately. 


BIPOLAR PRODUCTS 
TYPICAL THERMAL RESISTANCES 
PACKAGE 


°C/WATT SOCKET USED FOR 
DESIGNATION ct! Rogx £15% Ro yx MEASUREMENT 
| Se es oF et ee eee 


_ Barnes Carrier/ 
: Contactor 


special test chips. were used ‘to obtain the an eue information. 

















PACKAGE DESCRIPTION 






8-Pin Plastic DIP 
14. or 16-Pin Plastic DIP_ 
24-Pin Plastic DIP oe 
[44 or 1 16- Pin Ceramic DIP. 
14. or. 16-Pin Ceramic Flat Pak 
(Alloy Mounted) 
-14-Pin Ceramic Flat Pak — 
(Glass Mounted) 
8- or 10-Pin Plug: ‘on 
| (Alloy Mounted) 
8- or 10-Pin Plugin — 
_ (Glass Mounted): 
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indates: - 
_ Numerical Functional Cross s-Reference : 
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TYPE NO. 
ECL2500 
ECL2501 
ECL2502 
ECL2503 
ECL2504 
ECL2505° 
ECL2506 
ECL2507 
ECL2508 
ECL2509 
ECL2510 
ECL2511 
ECL2512 
ECL2513 
ECL2515 
ECL2516 

-ECL2517 
ECL2520 
ECL2521 
ECL2522 
ECL2523 
ECL2530 
ECL2531 
ECL2536 
ECL2537 
ECL2540 
ECL2541 
ECL2542 
HICO37 
HIC 106 
HIC107 
RSN 14097 
RSN14925 
RSN 15930 
RSN15932 
RSN15944 
RSN 15945 


RSN15962 


RSN52709 
RSN5400 


RSN54HOO 


~ RSN54L00 
RSN5404 
RSN54H04 


SEC.-PAGE 


41 


4-13 
4.13 
413 
4.13 
4-13 
41- 
413 
4:13 
4-33 
4-33 
~ 4-45 
4-53 
4-53 © 
4-53 © 
453 
4-65 
4-65 
473 
4-73 
4-85 
485 
485 
15-1 - 
15-3 
15-6 
10-57 
10-57 
~ 10-57, 
10-57 
10-57 
10-57 
~~ 10-57 
40-58 
- 10-6 
10-6 
40-32 
10-8 
108 





TYPE NO. 


RSN5410 
RSN54H 10 
RSN54L 10 


~ RSN5420 
~ RSN54H20 


RSN54L20 
RSN5431 
RSN54H31 
RSN5440 
RSN54H40 
RSN5456 
RSN54H56 


~RSN5457 > 


RSN54H57 
RSN54L57 
RSN5458 

RSN54H58 
RSN54L71 
RSN54L72 
RSN5474 

RSN54H74 
RSN54L 74 


RSN54H 103 


RSN54130L 
RSN54131L 
RSN55900 


-RSN55910 


RSN55920 
SMA 1001 
SMA2001 
SMA2002 
SNF10 
SNF 11 
SNF 12. 
SNF 13 | 
SNF20° 
SNF21 
SNF22. 
SNF23 
SNF30 
SNF31 
SNF 32. 
SNF33 
SNF50 


SEC.-PAGE 


10-6 
10-6 
10-32 
10-6 - 
10-6 

10-32 
10-6 
10-6 
10-9 
10-9 
10-10 
10-10 
10-10 
10-10 
10-34 - 
10-10 
10-10 
10-35 
“10-38 

~ 10-12 
10-12 - 


10-41 


10-15. 
10-32. 

10-32 

10-35 


- 10-5. 


10-55" 
14-286 
14.289 
14.294 
42-12 
12-12 
Re eae 


re 49.92 
212-12 


12-12. 
. 12-12 
42:12 
12-12 


6 12512. 
SPE AQA2 
3 4D-12 





TYPE NO. 


SNF51 
SNF52 

SNF53 

SNF60 

SNF61 - 
SNF62 

SNF63 

SNF 100 
SNF 101 
SNF 102 
SNF 103 
SNF 110 
SNF111 
SNF112 
SNF 113 
SNF 120 
SNF 121 
SNF 122 
SNF 123 
SNF 130 
SNF131 
SNF 132 
SNF 133 
SNF 200 
SNF201 
SNF 202 
SNF 203 
SNF210 
SNF211 
SNF212 
SNF213 
SNF 250 
SNF251 
SNF 252 
SNF 253 
SNF 260 
SNF261 
SNF262 
‘SNF263 
SNG40 

SNG41 

SNG42 

‘SNG43 

SNG5O 


SEC.-PAGE 


12-12 
12-12. 
12-12 
12-12 

42-42 
12-12 
12-12 
12-12 
12-12 
42-12 
A212 
12-12 
92-12 
12-12°. 
12-12 
12-12 
12-12 
12-12 
42-12 
42-12 
42:12 
12:12 
42-12. 
12-12 
aes 
12-12 
12-12 
12-12 
92:12 
12-12 
42-12. 
12-12 
12-12 
12-12 
12-12 
12-12 
12-12. 
12:12" 


24D 


oP 12-4. 


BE I2-4 


12-4 


TEXAS INSTRUMENTS | 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 | 


TYPE NO. 


SNG51 
SNG52 
SNG53 
SNG6O° 
SNG61 
SNG62 
SNG63 
SNG70 | 
SNG71 
-SNG72 
SNG73 
SNG80 
SNG81 
SNG82 
SNG83 
SNG9O 
SNGQ1 
SNGQ2 
SNG93 
~ SNG100 
SNG101 
SNG 102 
SNG 103 
SNG110 
SNG111 
SNG112 
SNG113 
SNG 120 
SNG121 
SNG 122 
SNG 123 
SNG 130 
SNG131 


SNG132 | 


SNG 133 
SNG140. 
SNG141 
SNG 142 
SNG 143 
~ SNG150 
SNG151 
SNG152 
SNG153 
SNG 160 


NUMERICAL INDEX 





SEC.-PAGE 


12-4. 
12-4 
12-4 
12-4 
12-4 
12-4 
12-4 
12-4 
12-4 
12-4 
12-4 
12-5 
12-5 
12-5 
12-5 
12-4 
12-4. 
12-4 
12-4 - 
12-4 
12-4 
12-4 
12-4. 
12-4 
12-4 
12-4 
424 
ADAG 
12-4 
12-4 - 
12-4 
12-5 
425 
12-5 
12-5 
12-4 
12-4 - 
12-4 
425 
125 
12-5 
12-5. 
12-5 





NUMERICAL INDEX 





TYPENO. —§ SEC-PAGE | TYPE NO. SEC-PAGE | TYPE NO. SEC.-PAGE TYPENO. — SEC.-PAGE 





SNG 161 12-5 SNG271 12-5 SN15838 14-4 SN151810 11-5 
SNG 162 12-5 SNG272 12-5 SN 15844 11-4 SN151812 11-5 
SNG163 12-5 SNG273 12:5 | SN15845 11-4 SN151900 91-5, 
SNG170 12-5 SNG280 12-5. SN 15846 11-4 SN151901 11-5 
SNG171. 12-5 SNG281 12-5. SN15848 11-4 SN151902 41-5 
SNG172 12-5 SNG282 12-5 SN15849 11-4 SN151903 (11-5 
SNG173 12-5 © SNG283 12-5 - SN15850 11-4 SN151904 11-5 
SNG180 © 12-5 SNG290 125 SN15851 11-4 SN151905 11-5 
SNG 181 12-5 SNG291 12-5 SN 15857 11-5 SN 151906 1150 
SNG 182 12-5 SNG292 12-5 SN15858 11-5 SN 151907 11-5 — 
- SNG 183 » 12-5 SNG293 12-5 SN 15861 14-4 SN 151908 oto 
SNG 190 12-4 SNG300 | 12-4 SN15862 11-5 SN151909 11-5 
SNG191 12-4 SNG301 12-4 SN15863 44-5 SN151910 . 115 
SNG192. 12-4. SNG302 42-4 : SN 15930 41-4 SN151911 © 11-5 : 
SNG 193 12-4 SNG303 _ 12-4 SN15931 11-4 SN151912 15 
SNG200 12-4 SNG310 12-4 - §N15932 19-4 SN 158093 11-5 
SNG201 12-4 SNG311 12-4 — SN15933 94-4 SN 158094 11-5 
SNG202 — 12-4 SNG312 124 | SN15934 11.4 SN 158097 11-5 
SNG203 12-4 SNG313__ 424 SN15935 11-4 | SN 158099 11-5. 
SNG210 (12-4 - SNG320—si“‘it2-—Ss|S S196 11-4 SN159093 _ 145 
SNG211 eer. SNG321 124. | §N15937 11-4 SN159094 «14.5 
SNG212 | 12-4 SNG322 | 12-4 — SN15938 et a SN 159097 41-5. 
SNG213 124 SNG323 424° =| sniso4a 11-4 SN 159099 11-5 
SNG220 12-4. SNG351 12-5 SN15945 11-4 SN52101A 3-5 
SNG221 42-4 SNG353—-—sisa125.—s—‘é(L:Ci‘SNIIG— (tsi -SN52107 39 
_SNG222 12-4 ~ §N15301 13-1 SN15948 i (ssid SN52510 3-60 
SNG223 12-4 -SN15302 13-1 ‘SN15949 29124 SN52514 366 
~SNG230 12-5 SN15303 13-1 SN15950 11-4. SN52558 — 33 
SNG231 oa 125 SN15312 13-1 SN-15951 941-40 | SN52702, 318 
SNG232 12-5: SN15321 13-4 /  SN15957 11-5 SN52709° 327) 
SNG233 — 12-50 SN15323 13-1 —-§N15958 115 SN52709A © 3-27 | 
SNG240 12-4 SN15324 13-1: SN15961 11-4 ~ $N52710 3-68 
SNG241 12-4 SN15325 43-1 SN15962 11-5. SN52711 372. 
SNG242 - 12-4. SN15326 | 13-1 > SN15963 11-5 SN52720 - 377, 
SNG243_ A124 SN15342 ASE SN151800 11-5 SN52733 — 394 
SNG250 124 | SN15370 eae . SN151801 11-5 SN52741 334 
SNG251 42.4 $N15830 41-4 _§N151802 11-5 —SN52747 3:39 
- SNG252 12.4 SN15831 11-4. | SN151803 11-5 SN527480 3-43 
SNG253 42.4 SN 15832 41-4 SN151804 145 | =SN52770— ss SAT 
SNG260 _ 42-4 SN15833.—ité«é‘*20+-4 SN151805 11-55 SN52771, 353 

~. SNG261_ | 12-4 SN15834 11-4 SN151806 175 | SN52810 . 379 | 
SNG262 12-4 SN15835 11-4 SN151807. —s145——s« |S SN52811 385 
SNG263 oyna SN15836 4a SN151808 s11-5 SN52820 391 
SNG270 242-5 : 


SN15837 11-4 | SN151809 = ss11-5——s |= SN5400 E68 





INCORPORATED 
. POST OFFICE BOX 5012.¢: DALLAS, TEXAS 75222 


B-2 oon | TEXAS INSTRUMENTS 


TYPE NO. 
SN54H00 


SN54L00 
SN54S00 
SN5401 
SN54HO1 
SN54L01 
SN5402 
SN54L.02 
SN5403 
SN54L03 


§N154S03 


SN5404 


SN54H04 | 


SN54L.04 
SN54S04 
SN405 
SN54HO5 
SN54S05 
SN5406 
SN5407 
SN5408 
SN5409 
SN5410 
SN54H10 
SN54L.10, 
SN54S10 
SN54H11 
SN54S11 
SN5412 
SN5413 
SN54S15 
SN5416 
~SN5417_ 
SN5420 
SN54H20 
SN54L20 
SN54S20 
SN54H21 
- SN54H22 
SN54$22 
-SN5423 
SN5425 
SN5426 
SN5427 


SEC.-PAGE 
75 
34 
5-4 
6-6. 
85 
69 | 
86 
6-10 
85 
5-8 
6-11 
7-9 
89 
5-8 
6-12 
7-10 
5-8 
6-13 
6-15 
617 
6-17 
6-20 
7-41 
8-10 
54 
7-12 
6-10 
621, 
622 
5-10 
613 
6-15: 
626 
7-13 
8-11 
54 
7-14 
7-15 
5-8 
6-27 
6-27 
630 
6-32 


TYPE NO. 


SN5430 
SN54H30 
SN54L30 
'SN5432 
SN5437 
SN5438 
SN5440 
SN54H40 
SN54S40 
SN5442 
SN54L42 
SN5443 
SN54L.43 
SN5444 
SN54L.44 
SN5445 
SN5446A 
SN54L46 
SN5447A 
SN54L47 
SN5448 
SN5449 
SN5450 


SN54H50_ 


SN5451 
SN54H51 
SN54L51 
SN54H52 
SN5453 
SN54H53 
SN5454 
SN54H54 
SN54H55 


~SN54L55 


SN5460 


~SN54H60 


SN54H61 
SN54H62 
SN54S64 
“SN54S65 
SN5470 
SN54H71 
SN54L71 
SN5472 


TEXAS 


SEC.-PAGE | TYPE NO. 


6-34 
7-16 
8-12 

6-35 

6-37 
6-37. 
6-39 
2417 
5-12 

9-148 
9-154 
9-148 
9-154 


9-148 


9-154 
9-175 
9-181 
9-198 
9-181 
9-198 
9-181 
9-181 
6-40 
7-18 
6-40 
7-18 
8-13 
7-20 
6-42 


7-22 | 


6-42 
7-22 
7-24 
8-15 
6-44 
7-26 
7-28 
7-29 
5-13 
5-13 
6-46 
731 
8-16 
6-49 


SN54H72 
SN54L72 
SN5473 
SN54H73 
SN54L73 
SN5474 
SN54H74 
SN54L74 
SN54S74 
SN5475 
SN5476 
SN54H76 
SN5477 
SN54H78 
SN54L78 
SN5480 
SN5481 
SN5482 
SN5483 
SN54LS83 
SN5484 
SN5485 
SN54L85 
SN5486 
SN54L86 
SN54H87 
SN5488A 
SN5490 
SN54L90 
SN5492 
SN5493 
SN54L93 
SN5494 
SN5495A 
SN54L95 
SN5496 
SN54L98 
SN54L99 
SN54100 
SN54H101 
SN54H 102 
SN54H 103 
SN54104 


‘SN54105 


INSTRUMENTS 
| INCORPORATED 
POST OFFICE BOX 5012.¢ DALLAS, TEXAS 75222 


SEC.-PAGE 


7-34 
8-19 
6-52 

ee 

8-22 
6-55 
7-40 
8.25 
5-15 

9-213 
6-58 
7-44 
9.213 
7-47 
8-28 
9-255 
9.221 
9.264 

9.271 
9:279 
9.221 
9-286 

9-289 
9.296 
9-300 
9-304 
9-235 
9.4 
9-9 
9-14 
9.19 
9.24 
9.58 
9.72 
9-79 
9-86 

9.90 
9-96 

9-213 
7-53 

7-56 
7-61 
2661 


TYPE NO. 
SN54H 106 
SN54107 
SN54H 108 
SN54110 
SN54111 


'SN54S112 


SN54S113 
SN54S114 
SN54121 
SN54122 
SN54L122 
SN54123 
SN54145 
SN54150 
SN54151 
SN54152 
SN54153 
SN54L 153 
SN54154 
SN54155 
SN54156 
SN54160 
SN54161 
SN54162 
SN54163 
SN54164 
SN43L164 
SN54165 
SN54166. 
SN54170 
SN54180° 
SN54181 
SN54182 
SN54H183 
SN54184 
SN54185A 
SN54190 


- SN54191 
SN54192 


SN54193 
SN54194 
SN54195 
SN54196 
SN54197 


NUMERICAL INDEX 





SEC.-PAGE 


7-59 
6-52 
7-62 
6-66 
6-69 
5-17 
5-21 
5-21 
679 
6-79 
8-31 
6-79 
9-175 
9-339 
. 9-339 
9-339 
9-351 
9-358 
9-160 
9-167 
9-167 
9-41 
9-41. 
9.41 
9-41 
9-122 
9.126 
9-130 
9-134 
9-248 
- 9-309 
9.315 | 
9-326 
© 9-332 
9-142 
9-142 
9-49 


9-49 
9.57 


9-57 


~ 9-104 


9-108 
9-29 
9-29 





B-3 


B-4 


TYPE NO. 


SN54198 
SN54199 
SN5510 
SN5511 
SN5512 
SN5514 
SN55107A 
SN55108A 
SN55109 
SN55110 
SN56502 
SN56514 
SN72301A 
SN72307 


~ §N72400 


SN72510 
SN72514 
SN72558 
SN72702 


_§N72709 


SN72710 
SN72711 
SN72720 


-§N72733 . 
§N72741 
$N72747 


SN72748 
SN72770 
SN72771 


SN72810 
‘SN72811 


SN72820 


‘SN 7400 


SN74HOO 
SN74L00 


'SN74S00 


SN7401 
SN74H01 


-SN74L01 | 
~§N7402 


SN74L02 
SN7403 

SN74L03 
SN74S03 


NUMERICAL INDEX 


SEC.-PAGE 


9-134 
9-134 
3-101 
3-115 
3-121 
3-121 

3-130 
3-130 
3-130 
3-130 
3-277 
3-284 
35 
3.9 
3-270 
3-60 
3-66 
3-13 
3-18 
3-27 
3-68 
3-72 
3-77 
3-94 
3.34 
3-39 
3-43 

3.47 
3-53 
3-79 
3-85 

3.91 
65) 
TRB: 
84 


 b4 


66 
7-6 
8-5 
69 
oo 


-6-10 | 
8-5 - 


TYPE NO. 
SN7404 
SN74H04 
SN74L04 
SN74S04 
SN7405 © 
SN74HO5 
'§N74S05 
SN7406 
SN7407 
SN7408 
SN7409 
SN7410 
SN74H10 
SN74L10 
SN74S10 
SN74H11 
SN74811 
SN7412 
SN7413 


-SN74815 


SN7416 
SN7417 
SN7420 


SN74H20 


SN74L20 
SN74S20 
SN74H 21 
SN74H 22 
SN74S22 
SN7423 


_SN7425 


SN7426 
SN7427 
SN7430 
SN74H30 
SN74L30 
SN7432 


'SN7437 
-SN7438 


SN7440 


SN74H40 
/SN74S40 


SN7442 
SN74L42 


SEC.-PAGE 
6 
79 
8.9 
5-8 
612 
7-10 

68 
6-13 
6-15 
6-17 
6-17 
6-20 
7-11 
8-10 
54 
7:12 | 
5-10 
6-21 
6-22 
5-10 
6-13 
6-15 
6-26 
7-13 
8-11 
5-4 
7-14 
7-15 
58 
6-27 
6:27 
6-30 
6-32 
6-34 
7-16 
8-12 
6-35 
637 
6-36 
6-39 
TAT 
5-12 
9-148 
9-154 


TYPE NO. 
SN7443 
SN74L43 
SN7444 
SN74L.44 

-SN7445 
SN7446A 
SN74L46 
SN7447A 
SN74L.47 
SN7448 
SN7449 
SN7450 
SN74H50 
SN7451 
SN74H51 
SN74L51 
SN74H52 
SN7453 
SN74H53 
SN7454 
‘SN74H54 
SN74H55 


SN74L55 


SN7460 
SN74H60 
SN74H61 
SN74H62 
SN74S64 
SN74S65 
SN7470 
SN74H71 
SN74L71 
SN7472 
SN74H72 
SN74L72 
SN7473 
SN74H73 
SN74L73 
SN7474 
SN74H74 
SN74L74 
- SN74S74 
SN7475 
SN7476 


SEC.-PAGE. | 


9-148 - 
9.154 | 
9-148 | 

9-154 
9175 
9-181 

9.198 
9-181 

9-198 

9-181 

9-181 

6-40 

7-18 

6-40 

7-18 

8-13 

7-20 

6-42 

7-22 
6-42 

7-22 

7-24 

8-15 
6-45 

7-27 

7-28 

7-30. 

5-13 

5-13 
6-46 

7-31 

8-16 

6-49 

7-34 

8-19 

.. 652 
2287 
8:22 
2@BB 
cae 7-40 
8-25 

5-15 
243 
6-58 


TEXAS INSTRUMENTS. 
INCORPORATED 
“POST OFFICE BOX-5012 6 DALLAS, TEXAS 75222 — 


TYPE NO. 


SN74H76 
SN7477 
SN74H78 
SN74L78 
SN7480 
SN7481 
SN7482 
SN7483 


_SN74LS83 


SN7484 
SN7485 
SN74L85 


~ SN7486 


SN74L86 
SN74H87 
SN7488A 
SN7489 
SN7490 
SN74L90 
SN7492 
SN7493 
SN74L93 
SN7494 
SN7495A 
SN74L95 
SN7496 
SN7497 
SN74L98 
SN74L99 
SN74100 
SN74H101 


SN74H 102 


SN74H103 
SN74104 
SN74105° 
SN74H 106 
SN74107 
SN74H108 
SN74110 
SN74111_ 
SN74S112 
SN74S113 
SN74S114 
SN74121 





_. SEC.-PAGE 
7-44 
9-213 
7-47 
8-28 
9-255 
9-221 
9-264 
9.271 
9-279 
9-221 
9-286 
9-289 
9.296 
9-300 
9-304 
9-235 
- 9-230 
94 
9.9 
914 
9-19 
9-24, 
9.58 
9-72 
9-79 
9.86 
9-35 
9-90 
9-96 
9-213 
7-50 
7-53 
7-56 
661 
661 
7-59 
652 
7-62 
666 
6-69 
5-17 
521 
oe Be 
679 





-§N7520- 


TYPE NO. SEC.-PAGE 
SN74122 6-79 
SN74L 122. 8-31 
SN74123 6-79 
SN74141 9.208 
SN74145° 9-175 
SN74150 9-339 
SN74151 9.339 
SN74152 9.339 
SN74153 9-351 
'SN74L.153 9.358 
SN74154 9-160 
SN74155 9-167 
SN74156 9-167 
-SN74160 9-41 
SN74161 9-41 
SN74162 9-41 
—SN74163. 9.41 
SN74164 9-122 
SN74L164 9-126 » 
— SN74165 9-130 
-§N74166 9-134 
-. §N74167- 9-35 
_$N74170 9-248 
SN74180 9-309 
SN74181 9-315 
'SN74182_ 9.326 
'SN74H183 9-332 
-§N74184 9-142 
SN74185A «9-142 
SN74190 9-49 
SN74191 9-49 
SN74192 957 
~§N74193. 9-57 — 
SN74194 9-104 
SN74195 9-108 
_SN74196 9-29 
SN74197 9-29 
SN74198 9-134 
— SN74199 | 92134. 
SN7510. 3-108 
SN7511 3.115 
“BN7512 00 0 121 
SN7514_ 3-121 


3.164 


TYPE NO. 


SN7521 
SN7522 


—- §N7523 
 SN7524 
_SN7525 


SN7526 


SN7527 _ 
SN7528 © 


SN7529 


/SN75100L 
'SN75107A 


SN75108A 
SN75109 
SN75110 
SN75150 
SN75154 
SN75234 
SN75235 


-SN75238 - 


SN75239 
SN75303 
SN75308 
SN75324 


SN75325 | 


SN75450 
SN75451 

SN75452 
SN75453 
SN75454 
SN76001 

SN76003 
SN76005 
SN76010 


SN76013__ 


SN76050 


 SN76104 


SN76105 
SN76110 
SN76131_ 


~ §N76242 
—SN76243 
SN76246 — 


SN76502 


‘SN76514 


SEC.-PAGE 
3-164 
3-166 
- 3-166 

3-170 


> 3170 
vege AT2 


“3472 — 

3.174 
3.174 

3-126 


3-130 
3-130 


3-130 
3-130 
3-149 
3-153 
3-176 
3.476 
3-178 
3-178 
3212, 
3217 
3-222 
3-230 
3-245 
3-245 
(3245, 
3-245 
3-245 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-290 
3-289 
3-289 
3-289 
3-289, 
3-277 
3-284 


TYPE NO. 


SN76530 
SN76532 


SN76533 
SN76540_ 


SN76541 
SN76542 
SN76550 
SN76552 
SN76553 
SN76564 


_SN76600 


SN76603 


SN76619__ 


SN76630 
SN76640 


 §N76641 
-SN76642_ 
_SN76643 


SN76650 
SN76660 
SN76665 
SN76670 
SN76680 
TID21A 
TID22A 
TID23A 
TID24A_ 
TID25A 
TID26A 
TID29A 
TID30A 
TID121 
T1D122 
T1D123 
TID124 
TID125 
T1D126 


-TID129 


TID130 
710131 
TID132 — 
TID133 
TID134 


TIDM155. 


SEC.PAGE 


3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 

3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-289 
3-264 
3-264 

3-264 
3-264 
3-264 
3-264 
3-264 
3-264 
3-264 
3-264 
3-264 


3264 
3-264 


3-264 
3-264 
3-264 
3-264 
3.264 
3-264 
3-264 


9365 





TYPE NO. 


TIDM166 


-TIDM168 


TIDM185 
TIDM186_ 
TIDM255 


TIDM266 
-TIDM268 


TIDM285 
TIDM286 
TIH101 | 
TMS 200 
TMS 440 


TMS 1101 
— TMS 1103 


TMS 2200 
TMS 2300 


TMS 2400 — 


TMS 2500 


TMS 2600 - 


TMS 2602 
TMS 2603 
TMS 2604 


TMS 2605, 
TMS 2700 
TMS 2800, 
TMS 2801 © 


TMS 3000 
TMS 3001 
TMS 3002 
TMS 3003 
TMS 3012 
TMS 3016 
TMS 3028 


TMS 3101 


TMS 3102 
TMS 3103 


TMS 3112 
TMS 3113 


TMS 3114 
TMS 3304 
TMS 3305 


TMS 3309 
TMs 3314 
TMS 3401 





SEC.-PAGE 


9-365 
9-365 
9-365 
9-365 
9-365 

9-365 
9-365 
9-365 
9-365 
9.365 
14-206 

14.188 
14-213. 
14.222 

44-206 
14-114 
14.125 

44.135 
14-139 
14-148 | 
14-151 
14-154 

14-157 
14-160 


NUMERICAL INDEX 


(14-173 
14-29 
14.29 

14.35 = 


14-35 


14-41 
"14-45 
14-41 
14.51 
1451 
14.51 
1456 
14-62. 
14.62 
A467 
14-67 
14.71 
14.77 
14-82 7 








INC ORPOR ATED. : 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222. 


TEXAS INSTRUMENTS — — ——s«i 


NUMERICAL INDEX 








TYPE NO. SEC.-PAGE 
TMS 3402 _ 14-82 
TMS 3404 14.87 
TMS 3406 14-92 
TMs 3409 14.97 
TMS 3412  ——- 14-101 
TMS 3413 14-101 
TMS 3414 14-101 
TMS 4000  ~—«: 14-232 
TMS 4003 14-239 
TMS 4006 44.264 
TMS 4020 —ts«*:4-2245 
TMS 4023 14-251 
TMS 4025 14-256 
TMS 4100 14.176 
TMS 4400 14.188 
TMS 6000 14.272 

_ "TMS 6002 14.276 


TMS' 6005 14-279 





B-6 | | _ TEXAS INSTRUMENTS 
. cine oer pa TEXAS 75222 


LINEAR CIRCUITS 
FUNCTIONAL INDEX 





” OPERATING TEMPERATURE PACKAGES* 
- FUNCTION ' RANGE Plug- SEC.-PAGE 
—55°C to 125°C O°Cto 70°C Dual-in-Line In Flat — 


OPERATIONAL AMPLIFIERS 


Se oe = | sns2702a | 
_. General Purpose Operational Amplifiers 
| SN52702 _| SN72702 


SN52101A —-| SN72301A 
SN52107° 
SN52709A 
SN52709 
~SN52741 
SN52748 
















| 











SN72307 


SN72709 
SN72741 
SN72748 
SN52770 SN72770 
SN52771 SN72771 


wears arr -| SN52558 | sn72558 | 
Dual High-Performance Operational Amplifiers . 
. = | SN52747 — SN72747 | 


DIFFERENTIAL COMPARATORS ) 





High-Performance Operational Amplifiers 

















yw VU VU UT UV UU DU 


eee 


| ~| SN52710. ss [SN727100 
| SN52810 SN72810 
~~ Differential Comparators with Strobes : SN52510 ‘| SN72510 
Hosa ee ee a SN52711  1SN72711 
Dual-Channel Differential Comparators with Strobes ee 
ees ee oo &N52811 SN72811. 
Dual Differential Comparators —_- a a 


Dual Differential Comparators with Strobes _ ‘| sn52514 ~—s [.SN72514 


VIDEO AMPLIFIERS = sts eae ano 
ae eae | ) §N52733. SN72733 


Differential Comparators 





E 
























SN5510 , ea 
we EES. Re ee | SN7510 
‘Differential Video Amplifiers es oe ae 
ee cane SN5511 -SN7511 

| SM5512 | SM7512 | 





| Sn5514 SN7514. 









“LINE CIRCUITS cock 
es SN55109 






ee oe aes | SN75109 
Dual Line Drivers 
re bee Pag SN55110 






—_|SN75110_ 
SN55107A __ | 






ee fe SN75107A _ N 
Dual Line Receivers SN55108A 
| | SN75108A N 
SN75150 N 
[sn7sroor [| 
[sn75154 | J | ON 


oe 


Dual Differential Line Receiver 


; Quadruple Line Receiver . Poi ee || 


*For outline drawings of all packages, see Section 1. 





_ TEXAS INSTRUMENTS 
Pa INCORPORATED | eee 





Beds 


LINEAR CIRCUITS _ 
FUNCTIONAL INDEX 





OPERATING TEMPERATURE PACKAGES* . 
FUNCTION os RANGE : ::Plug- SEC.-PAGE 


—55°C to 125°C = O°C to 70°C Dual-In-Line In Flat 
SENSE AMPLIFIERS . | | | “ 
ae SN7522 | 
SN7520 
SN7526 
SN7524 


SN7525 
SN75234 


Dual-Channel Sense Amplifiers 


Dual-Channel Sense Amplifiers 
with Complementary Outputs 


Dual-Channel Sense Amplifiers with Output Registers 


mmnemoneen' 





Dual Sense Amplifiers 


SN75235 





MEMORY AND PERIPHERAL DRIVERS . 
SN75303 
2 X 4 Transistor Arrays 
) SN75308 


SN75325-—- 
SN75324 


SN75450A 
SN75451A 
SN75452 
SN75453 
SN75454 


Memory Driver . 
Memory Driver with Decode Inputs 


Dual Peripheral Drivers 


: / SN7528 

SN7529. 
Dual Sense Amplifiers with Preamplifier Test Points 
SN75238 
_— SN75239 






Diode Arrays TID21A Series 


VOLTAGE REGULATOR 
Voltage Regulator. aaa ae SN72400 


fee 
[St *savesto” YS | 


COMMUNICATIONS CIRCUITS 
Logarithmic Amplifiers 





Ei ae ee ee ee 
Pw | te | [3284 _] 






fe wile 


Balanced Mixers 


CONSUMER CIRCUITS 
Consumer Circuits Summary 













Stereo Demodulator 


*For outline drawings of all packages, see Section 1. 





TEXAS INSTRUMENTS 
INCORPORATED 





FUNEHION 


3ASIC AND MULTIFUNCTIONAL LOGIC MODULES 


9- Input OR/NOR Gate 
Dual 4-Input OR/NOR Gate 
Triple 2- Input OR/NOR Gate 
| Triple 3-Input NOR Gate 
Quadruple. 2-Input NOR Gate 
3 Quadruple Delay/Inverter Gate 
a Quadruple 2- Input OR Gate (Common Base) 
~ 4-Wide 2-Input OR-AND/NOR-OR Gate 
= 4-Wide 3-Input NOR-OR Gate : 
 AWide 3. -3-3- 2- Input OR-AND/NOR- OR Gate 
5- Wide 2- Input NOR-OR Gate 
6-Wide 2-Input NOR- OR Gate 
Dual 2-Wide 2- Input OR- AND/NOR- OR Gate s (Common Input) 
Dual 3-Wide 2. ‘Input NOR-OR Gate wenn Inputs) | 


ARITHMETIC AND DECODER MODULES 


4- Bit Group Carry 
. Full Sum- -Carry Adder. 
_ 3-Bit Decoder with Enable 


MU LTEOUTPUT GATES (DRIVE RS) 


| Dual 2- Input: OR/NOR Gate 
_ (3. OR Outputs per Gate, 1 NOR Output per Gate) 
Dual 3-Input OR Gate (3 OR Outputs per Gate) 
. . Dual.3-Input NOR. Gate (3 NOR Outputs per Gate) 
Dual 4- Input NOR Gate (2 NOR Outputs per Gate) 


LINE RECEIVERS/DRIVERS | 
Dual Differential-Amplifier Receiver 
Dual Line Driver. 
CONVERTERS 
Dual HLL-toECLOR/NOR .........-.. 
Dual ECL-to-HLL OR/NOR : 
STORAGE (LATCHES) 


Dual D-Type Latch = 
Dual Single-Input Gated Clocked Latch . ‘ 
~ Dual 2- Input Gated Clocked Latch 





TEXAS INSTRUM ENTS 


INCORPORATED 
POST OFFICE BOX 5012 e« DALLAS, TEXAS 75222 


ECL CIRCUITS 


FUNCTIONAL INDEX 


TYPE 


ECL2501 
ECL2500 
ECL2502 
ECL2505 
ECL2503 
ECL2504 
ECL2511 
ECL2509 
ECL2506 


ECL2510 


ECL2507 
ECL2508 


ECL2513 © 


ECL2512 


ECL2515 


ECL2516 
ECL2517 


. ECL2520 © 
-ECL2521. 
ECL2523.—— 

ECL2522. 


ECL2530 
ECL2531 


ECL2536 
ECL2537 


ECL2540 
ECL2541 
ECL2542 


4-1 
4-1 
4-1 
4-1 
4-1 
4-1 
A 
4-13 
A413 
4-13 
4-13 
4-13 
413. 
4-13 


4-33 
4-33 
4-45. 


4-83 
4:53 
4.53 
4-53. 


4-65 
4-65 


4-73, 
4-73 


4-85 
4-85 
4-85 


B-§ 


SERIES 54S/74S CIRCUITS 
FUNCTIONAL INDEX — 





- SERIES 54S/74S 
FEATURING 3-ns SPEED AND 20-mW-PER-GATE PERFORMANCE 
SMALL SCALE INTEGRATION (SSI) 















|B. OPERATING TEMPERATURE PACKAGES* 
| FUNCTION RANGE Dual-In- | | 
“ie . —55°C to 125°C 0°C to 70°C Line Flat PAGE 
NAND/NOR GATES | | 
Quadruple 2-Input Positive-NAND Gates . SN54S00 sn74soo.— |. J | NY We] 5-4 
: Quadruple 2-Input Positive-NAND Gates ae Felcbwt vlad 
(with Open-Collector Output) SN54S03 SN74S03 aie w | 5-8 
Hex Inverters _ eos SN54S04 sn74soa [J [NI WH 54 
Hex Inverters (with Open-Collector Output) SN54S05 SN74s05 | J | NY WwW] 5-8 | 
Triple 3-Input Positive-NAND Gates SN54S10° sn74si0. -|Js | N] wf] 54 | 
Triple 3-Input Positive-AND Gates SN54S11 SN74S11 |. | Ne} WY] 5-10 | 
g Triple 3-Input Position-AND Gates a : nee c 
(with Open-Collector Output) SN54S 15 SN74S15- JJ w {5-10 | 
Dual 4-Input Positive-NAND Gates SN54S20 —sn74s20. | J | N[ WI] 5-4 | 
Dual 4-Input Positive-NAND Gates oe a ee ee 
(with Open-Collector Output) _SN54S22 SN74S22 elt W fe 
Dual 4-Input Positive-NAND Buffers _SN54S40 sN74s40. | s | N| Ww 5-12 | 
Dual 4-Input Positive-NAND Line Drivers. SN54S140 _ sn74s140. | Js | N| w] 5-12 
AND-OR-INVERT GATES Mee Sie, A ee 
4-2-3-2-Input AND-OR-INVERT Gates SN54S64 sn74sea.—s | as | NN] WI 5-13 
4-2-3-2-Input AND-OR-INVERT Gates | ee 
"(with Open-Collector Output) SN54S65 SN74s65.—s fs JJ 5-13 
FLIP-FLOPS ae us 
Dual D-Type Edge-Triggered Flip-Flops. SN54S74 SN74S74 fy TN] wt 5-15 | 
Dual J-K Negative Edge-Trig, ered Flip-Flops e : Coe a 
(80 MHz) with Preset aiid Clear SN54S112 ~ $N748112. : a 5-17 
Dual J-K Negative Edge-T rigge.ed Flip-Flops fee ae ak ae ye. Sra pede dacs 
(80 MHz) with Preset siti ke SN54S113. ss SN74S113__ Bl \. ee 
Dual J-K Negative Edge-Triggered Flip-Flops —_ | over 7 
(80 MHz) Common Clock and Common Clear SN54S114 SN74S114 | J W {| 5-21 
“For outline drawings of all packages, see Section 1. 
B-10 | . : TEXAS INSTRUMENTS 


INCORPORATED | 


POST OFFICE. BOX 5012 e DALLAS, TEXAS 75222 


SERIES 54/74 CIRCUITS 
FUNCTIONAL INDEX 





- SERIES 54/74 
"FEATURING 10 ns SPEED. AND 10 mW PER GATE PER FORMANCE | 
SMALL SCALE INTEGRATION (SSI) | SB 
ae 2 OPERATING TEMPERATURE — PACKAGES* 
- FUNCTION oe | RANGES — Dual-In- : 
: oe —55°C to125°C O°Cto70°C ~—_ Line _——Filat SEC.PAGE 


NAND/NOR/AND/OR GATES AND BUFFERS 





Quadruple 2-Input Positive NAND Gates. ......... Te SN5400 -sn74o0 | s{[ n{ w | 65 | 
Quadruple 2-Input Positive NAND Gates = Dee a 
(with Open-Collector Output) =... 2.2... Ce ae ~ §N5401 SN7401 pom fw fp 66. 
Quadruple 2-Input Positive NOR Gates” art bo bud ee ees = . SNS402 _ $N7402 fed PNP ewespes seg 
i Quadruple 2-Input Positive NAND Gates _ eS sai a De: 
(with Open- Collector Output) See acai 2 SN5403 SN7403 P| ee | . 
HOX-FVOFtOrS a ek es ce ke eee tea a. SN5404- sn740oa | js] N] wo] 611 | 
_ Hex Inverters (with Open-Collector Output) = eye Pen SN5405 __ sn7405 | 3 | N] w [612 | 
Hex Inverter Buffers/Drivers eee , 2 eet saa Ms ba hep eae | 
(with Open-Collector High- Voltage Output) err re SN5406 SN7406 J WwW 6-13 
Hex Buffers/Drivers os . | re 7 | abet ee | 
(with Open-Collector High-Voltage Output) Le et 2 ee, “SN5407 ~ §N7407._ We 
Quadruple 2-Input Positive AND Gates... ........ Pease SN5408 SN7408 fs] N[ Wo of 647 | a 
- Quadruple 2-Input Positive AND Gates... ......-....  SN5409 sn74o9. [53 | N | WT 6177 | 
_ Triple 3-Input Positive NAND Gates’... .. 2.22.22... SN5410. ss SN7410 Oo | 3 | NY] WwW 6-20 
Triple 3-Input Positive NAND Gates | : . aa 
_ ~ (with Open-Collector Output). . CF Sea te dg SE osha SN5412_ SN7412 J Ww 621 
Dual NAND Schmitt Triggers... ee eee SN5413 sn74i3. [sg | N] w |. 622 |. 
_ Hex Inverter Buffers/Drivers ns: ents. ye ee : : Ree eee 
(with Open-Collector High- oles Ourpu Date cai SN5416 SN7416 . J WwW 6-13 
Hex Buffers/Drivers : aes eee ee : | 
: (with Open-Collector High-Voltage Output) hee . SN5417 — SN7417_— chin. wo} 615 
. Dual 4 input Positive NAND Gates. ...............  SN5420_ sn7420 | 5] N | wo] 626 
‘Expandable Dual 4Input positive NOB Gates ee | | : . 
(with Strobe) 200 2. ee SN5423 SN7423 
Dual 4-Input Positive NOR Gates EN Cer eee gee aie SN5425 _ —SN7425 
Quadruple 2-Input High-Voltage Interface NAND Gates Fahey a -SN5426-—— SN7426 
Triple 3-Input Positive NOR Gates .... 2... Pace eau: SNSA2Z7T 3. SN7427 soe 
-B-input Positive NAND Gates... SN5430 SN7430. | J] N | Ww [634 | 
Quadruple 2-Input Positive OR Gates ..............  SN5432 sN7432, | J | N | Wo] 0635 | 
Quadruple 2-Input Positive NAND Buffers... 2.00... SN5437.—««s—=<Cs«SN7437.—od J sp | LN | UW OL C37 
_ Quadruple 2-Input Positive NAND Buffers | | | | is —s 
(with Open-Collector Output)... 2.0.0.0... SN5438 | SN7438 | J wi | 637 J 
Dual 4-Input Positive NAND Buffers .......- eee ba SN5440 sn7440 | J] N | w [| 639 _ 


*For outline drawings of all packages, see Section 1. 





TEXAS INSTRUMENTS : a ee Bed 
- INCORPORATED a 


SERIES 54/74 CIRCUITS 
FUNCTIONAL INDEX 





SERIES 54/74 — 
samees FEATURING 10 ns SPEED AND 10 mW PER GATE PERFORMANCE 
SMALL SCALE INTEGRATION (SSI) 


« 


oe eae Ce QPERATING TEMPERATURE PACKAGES* 

- FUNCTION Cre 3 RANGES ooo op oo Dual-in- : 

pee ote 55°C to 125°C = O°C to ye" C Line Flat’ +=“ SEC-PAGE 
AND-OR-INVERT GATES : Ce on een eee 
_ Expandable Dual 2-Wide 2-Input . . ee 
AND-OR-INVERT Gates... . . ee eee ea eee.. . SN5450 SN7450.0 fod 

Dual 2.Wide 2-Input AND-OR-INVERT Gates ..........  SN5451 SN7451_., | .J 
- Expandable 4-Wide 2-Input AND-OR- INVERT Gates fv suet... —-§N5453 > ~SN7453.. [J 
Wie neat AND- OR-INVERT Gates sw ei tea.) 6 SN54540 SN7454 


_. EXPANDERS 7 PS ss = 
_ Dual 4-Input Expander ... stat Fe is . eas ee SN5460 . eo 
Dual arab Expander SS aN IGS ae Satins ae Aca kt oo Hage - SN7460 


: FLIP- FLOPS. . 
Positive Edge-Triggered J- K Flip-Flops (AND 2 taputs Me ota gee & SN5470 oss &N7470..- 
dK Master- Slave Flip-Flops (AND Inputs). 2... eee! SN5472,—” SN7472 . . 
Dual J-K Master- Slave Flip-Flops . 20... 2. ee. «SNS 473 ~~ §N74730 Jk 
_ Dual D-Type Edge-Triggered Flip-Flops ...... . ee pees SN5474 | ‘ee SN7474. 7 J 
Dual-J-K Master- Slave Flip-Flops — ; e an a aa a 6 oe: 
_with Preset and Clear... .. ee ofa... SN5476 ss SN7476.. 
Gated J-K Master-Slave Flip-Flops ................  §N54104———s SN74104 | J 
Gated J-IK Master-Slave Flip-Flops | oe Seen ee SN54105 ~~ SN74105 | J. 
Dual J- K Master-Slave Flip-Flops | oe 3 ae es: ee es 
: (Wee-14: Gadel) 8 ob Sng oo ce a de oa...) 6§N54107 ~§N74107 “| 
_ Gated J- K Master-Slave | Flip- Flops | | | one . tes COREE ei og 
with Data Lockout... 2... ee eee ees) © SN54110———SN74110 
Dual J-K Master-Slave Flip-Flops es EE ge ae eae Al 
3 with DataLockout ........ ae ee SN54111. ss SN74111 wef. 
. | Monostable Multivibrators .......... ee ee ~§N54121, i: ~~ §N74121 [3 PN! Wp ae 
| Retriggerable Monostable ee foe a, ate gas i. os cea eee oe an ftabe aes 
with Clear 2 2, ee ca ee Oe a SNBAT29 OP SNTATA2 OL 
Dual Retriggerable Monostable Multivibrators te a oo a ee a oe lo 
Swith Clear 2. 22 Sos a oe 0 SNBAIZS OO SNI4IZI PIE 





' *For outline drawings of all packages, see Section 1. 
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INCORPORATED 
POST OFFICE BOX:'5012 « DALLAS, TEXAS 75222 


SERIES 54H/74H CIRCUITS 
FUNCTIONAL INDEX 





SERIES 54H/74H 
FEATURING 6 ns SPEED AND 22 mW PER GATE PERFORMANCE 
SMALL SCALE INTEGRATION (SSI) | 





PACKAGES* 


*For outline drawings of all packages, see Section 1. 





Texas INSTRUMENTS. 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS. 75222 




















: OPERATING TEMPERATURE 
FUNCTION RANGE -Dual-In- | | 
Z | —55°C to125°C O°Cto70°C Line ~— Filat_~—- SEC.-PAGE 
“NAND/NOR GATES 7 | : ee ; 
‘Quadruple 2-Input Positive NAND Gates... .....0..s0.00 0, SN54HOO SN74HOO _ 
. Quadruple 2- Input Positive NAND Gates oe <a ae : ey iors % “t 4 
_ (with Open-Collector. Outout): 28 Se a a ree SN54H01 SN74HO1 a 
Hex Inverters ..... Lie a ee ee viet SN54H04 “SN74HO04 oc a 
Hex Inverters (with Open- Collector Oumuo Sa as : ee re ee ee SN54H05 SN74H0O5 
Triple 3-Input Positive NAND Gates................-. ies. SN54H10 SN74H10 _ 
Triple 3-Input Positive AND Gates ..... 0.0... ..cee eevee SN54H11 SN74H11 pope ete 
Dual 4-Input Positive NAND Gates ...... ee wa SN54H20 'SN74H20 ea Es a ; 
Dual 4-Input Positive AND Gates ......... Sataatis bea tt SN54H21 SN74H21 
Dual 4-Input Positive NAND Gates , oe. ret 
(with Open- Collector Output) ioe Ou el a ee ae SN54H22 SN74H22 oy | 
- Blnput Positive NAND Gates ..........-. ee rs: SN54H30 SN74H30 baat mee de 
Dual 4-Input Positive NAND Buffers 7) eeis naar Jo. SN54H40 SN74H40 Se OL 
Anoion/anD oRANVeRT GATES sais tied Gite | 
Expandable Dual 2-Wide 2-Input , oo : 
__AND-OR-INVERT Gates.......0000 00. ee he aie am SN54H50 SN74HS0 Jdn]dow | 
Dual 2-Wide 2-Input AND-OR-INVERT ees oe 
Rc eee ee ee ere  SNS54H51 SN74H51 =| J | N | 
| Expandable 2-2-2-3-Input | | # ie 7 
_. AND-OR Gates *..... See er eee eee a! SNB4H52 _SN74H52 2 
Expandable 2- 2-2-3- Input. Ae . _ etal at 
-AND-OR-INVERT Gates ........... ae poe __SN54H53 SN74H53. | J | NI] Ow 
4-Wide 2-Inout AND-OR-INVERT Gates ..... 00.000. e eee e es SN54H54 SN74H54 
Expandable 2-Wide 4-Input | . . 
? AND-OR-INVERT Gate pate es toe a - SN54H55 SN74H55 io 124 
EXPANDERS | ie ee ee 
Dual 4-Input Expander _ bia ie alan ere eee SN54H60 _W 2 | | 
Dui 4-Input Expander; os os vue tose etcnaegeesigee oe ~ SN74H6O Tare), 
Triple 3-Input Expanders... 0s ec es eee eee es Bae SN54H61_ ‘SN74H61 Se 
-3-2-2-3-Input AND-OR Expander ..... ee oe ee SN54H62 ee eee ee | 
2:2-23-Input Expander — eae ae i _SN74H62_ Pe Ne Wee 


B13 


SERIES 54H/74H CIRCUITS 
FUNCTIONAL INDEX 





SERIES 54H/74H — 
FEATURING 6 ns SPEED AND 22 mW PER GATE PERFORMANCE 
SMALL SCALE INTEGRATION (SSI) 


OPERATING TEMPERATURE PACKAGES* 
FUNCTION RANGE ~—_ Dual-In- | 
-—55°C to 125°C O°C to 70°C ~— Line ~— Flat’ «= SEC.-PAGE 
FLIP-FLOPS | . 
J-K Master-Slave F lip- “Flops (AND-OR Inputs) ......0..0.0... SN54H71 SN74H71 
J-K Master-Slave Flip-Flops (AND Inputs) .........- 0.02222... SN54H72 SN74H72 | J |. 
Dual J-K Master-Slave Flip-Flops .......6..0-0eee er eees ore ~SN54H73 SN74H73 
Dual D-Type Edge-Triggered Flip-Flops ..........---- pee SN54H74 SN74H74 | N | 
Dual J-K Master-Slave Flip- Flops | , ere a 
_ with Preset and Clear..............- Bees Cae as SN54H76 SN74H76 =| J 
Dual J-K Master-Slave Flip-Flops. oe | 
_. (Common Clock) ....... ee Rte rn eee ee oe SN54H78 — SN74H78 ad Ls 
J-K Negative Edge-T riggered Elip- Flops with | os : : 
AND-OR Inputs (50 MHz)... 0.0.0.0 cee eee ae Aci SN54H101 SN74H 101 
J-K Negative Edge-T riggered Flip-Flops with ee eras 
AND Inputs (50 MHz) ........... bey aiken ete ES ea De SN54H 102 SN74H102 |. J |]. 
- Dual J-K Negative. Edge-Triggered Flip-Flops . ba . . 
(BO. MHZ) go eaa koa wad oe Oe ee Te cn ck ead - SN54H 103 SN74H103. |. J 
Dual J-K Negative Edge-Triggered Flip-Flops . 
(50 MHz) with Preset and Clear... 0... 0.0.0. e eee SN54H 106 7 SN74H106 J J 
Dual J-K Negative Edge-Triggered Flip-Flops | | 
(50 MHz) (Common Clock) 0.0.0.0 cee eee e ee eees SN54H 108 SN74H108 | J. 


*For outline drawings of all packages, see Section 1. 
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INCORPORATED 
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SERIES BAL /7AL 


SERIES 54L/74L CIRCUITS 


FUNCTIONAL INDEX 


FEATURING 1 mW AND 33 ns PER GATE PERFORMANCE 
SMALL SCALE INTEGRATION (SSI) 


FUNCTION 


NAND/NOR GATES 

Quadruple 2-Input Positive NAND Gates 

Quadruple 2-Input Positive NAND Gates 
(with Open- Collector Output). 

Quadruple 2-Input Positive NOR Gates: 

Quadruple 2-Input Positive NAND Gates 
(with Open- Coilector ee 

Hex Inverters : oti 

Triple 3- Input: Positive NAND Gates : 

Dual 4-Input Positive NAND Gates. 

8-Input Positive NAND Gates 


AND-OR-INVERT GATES 
Dual 2-Wide AND-OR- INVERT Gates. : 
4-Wide 3-2-2-3-Input AND -OR-INVERT Gates 
2-Wide 4- _ AND-OR-INVERT Gates 


FLIP-FLOPS 
R-S Master- Slave F lip- Flops 
J-K Master-Slave F lip- -Flops~ 
_ Dual J-K Master-Slave Flip-Flops 


Dual D-Type Edge-Triggered Flip- Flops -- Sue 


Dual J-K Master- Slave Flip-Flops , 
-(Common Clock} 


Retriggerable Monostable Multivibrators with Clear . 


*For outline drawings of all packages, see Section 1. 





OPERATING TEMPERATURE 


- RANGE 


—55°C to 125°C 


SN54L00 


SN54L01 


.. SN54L02 


SN54L03 


_._ SN54L04 
~ SN54L10 
~SN54L20 
- SN54L30 


“SN7ac02 
SN74L03 | 
~SN74L04. [J | N | 
—-sn74tio [J | NI] 
—SN74L20 | J | N | 


_.SN74L30 __. 


. SN54L51 
SN54L54 
SN54L55_ 


~ §N54L122 - 


°C to 70°C Line. Flat 


~-SN74L55. | J 


PACKAGES™ 
Dual-in- 


‘SEC-PAGE 





SN74L51._ | 
SN74L54_ 








: SNOALT1 ) : SNGALT1. é ; 7 
vo SNSAL72 oo SNFALID DE Nhe BAS ep 
—SN54L74_ SN74L74, oT J | N | OT | 8-25. 
SN54L78 “SN74L78 





SN74L122 | J 


TEXAS, INSTRUM ENTS 


INCORPORATE 


POST OFFICE BOX. 5012 -e ‘DALLAS,’ TEXAS. 75222 





TTL MSI CIRCUITS 


FUNCTIONAL INDEX 





TTL 


MEDIUM SCALE INTEGRATION (MSI) 


FUNCTION 


ASYNCHRONOUS COUNTERS. 


Decade Counters ae 

Decade Counters (Low Power) 

Divide-by-Twelve Counters 

4-Bit Binary Counters . aa 

4-Bit Binary Counters (Low Power) © : 
50-MHz Preset Table Decade Counters/Latches. 
— Preset Table 4 Bit Binar Counters/Latches 


SYNCH RONOUS COUNTERS ~ 


Synchronous 6-Bit Binary Rate Multiplier 
Sychronous Decade Counters 
Synchronous 4-Bit Binary Counters 
Fully Synchronous Decade Counters 
Fully Synchronous 4-Bit Binary Counters 
Synchronous Decade Decimal! Rate Multiplier 
Synchronous Up/Down Decade Counters _ 
(Single Clock Line) ee 
Synchronous Up/Down AaBi it Binary Counters 
(Single Clock Line) : 
Synchronous Up/Down Decade Counters 
(Two Clock Lines) 2 Die ee ee 
Synchronous Up/Down 4Bi it Binary Counters . 
Bis) Clock Lines! 


4-BIT, 5-BIT, 6-BIT SHIFT/STORAGE REGISTERS 


B-16 


_A-Bit Shift Registers (Parallel-in, Serial- Out) 

4-Bit Universal Shift Registers (Parallel-in, 
Parallel-Out) F : 

4-Bit Universal Shift Registers Panic In, 
Parallel-Out) (Low Power) 

5-Bit Shift Registers (Dual-Parallel-In, 
Parallel-Out) : 

4-Bit Data Selectors/Storage eaters 
(Low Power) gti 

4Bit Right-Shift Registers with J K and D 
(Low Power) s Shioe 

4-Bit Parallel-In, Parallel-Out Bidirectional 
Shift Registers : : 

4-Bit Parallel-In, Parallel-Out Shift Tpsister 
(J-K Inputs to First Stage) 


“For outline drawings of all packages, see Section 1. 


OPERATING TEMPE RATURE 


RANGE 


—55°C to 125°C 


SN5490 
SN54L90 
SN5492 
SN5493 
SN54L93 


SN54196 


SN54197 


SN54160 © 


SN54161 
SN54162 


SN54163 


SN54190 


SN54191 


~$N54192 


-$N54193 


SN5494 


SN5495A 


SN54L95 
SN5496 

SN54L98 
SN54L99 
SN54194 


SN54195 


0°C to 70°C 


SN7490 
SN74L90 
SN 7492 
SN7493 
SN74E93 
SN74196 
SN74197 


SN7497 © 


SN74160 ° 


~ SN74161 


SN74162 
SN74163 


-§N74167 


SN74190 


SN74191 


SN74192° > 


--§N74193 


SN7494° 


SN7495A 
SN74L95 
SN7496 

saunas 
SN74L99 
SN74194 


SN74195 


TEXAS INSTRUMENTS 


INCORPORATED 


POST. OFFICE BOX.5012 ¢ DALLAS, TEXAS 75222. 


PACKAGES* 


Dual-in- 
Line 


Flat 


i wee 
ates 
Ee 
ae 
5 


© 
on 


SEC.-PAGE 


9-24 
9-29 
2: = 


i<e) 


9-35 


9-41 


_9-49 


© 
GW 
or 


9-49 


-57 





9-72 


9-79 


Oo 


9-108 





TTL MS! CIRCUITS 
FUNCTIONAL INDEX 





| TTL 
MEDIUM SCALE INTEGRATION (MS!) 


‘OPERATING TEMPERATURE PACKAGES* : Bo 


FUNCTION ; RANGE Dual-in- 
. -55°Cto125°C  O0°C to 70°C Line Flat SEC.-PAGE 





8-BIT SHIFT REGISTERS | | | 
8-BitShift Registers 2... 2... ee SN5491A SN7491A 


fs | oN | 9-112 
8-Bit Shift Registers (Low Power)... . 20... ee SN54L91 sN74L91 | a | N| 9-117 
8-Bit Parallel-Out Shift Registers . .. eee ee ae SN54164. SN74164 | sy | Nn | 9-122 
8-Bit Parallel-Out Shift Registers (Low Souci ‘Pace Bans SN54L164 sn74aLie4 | s | N | 9-126 - 
‘Parallel-Load 8-Bit Shift Registers ...........7 SN54165__ sn74ie5 =| J | ON, 9-130 
Parallel-Load 8-Bit Shift Registers .......2.... SN54166 sN74166 | J | N- 9-134 
8-Bit Parallel-In, Parallel-Out Bidirectional | | ae 
‘Shift Registers . . . ee ee SN54198 . _—-SN74198 J 9-134 
8-Bit Parallel- In, Parallel-Out Shift Reoaee | | | ae 
| (J-K inputs to First Stage)... . we ee SN54199 SN74199 J | 


CODE CONVERTERS | ote 
BCD-to-Binary Converters... ...... 2... 2 — §N54184 SN74184 
- Binary-to-BCD Converters’... 2... ee SN54185A SN74185A | 


9-142. 
9-142 - 


DECODERS/DEMULTIPLEXERS 





‘BCD-to-Decimal Decoders... slog Gee Sa OF OBNBAAD  SN7442 9-148 
BCD-to-Decimal Decoders (Low ponent oe, ee SN54L42 SN74L.42 
_ Excess-3-to-Decimal Decoders ... . . er ae a ee ne SN5443 SN7443 9-148 
_Excess-3-to-Decimal Decoders (Low Power) Lee eee SN54L43 SN74L43 
Excess-3-Gray-to-Decimal Decoders. .........., SN5444_ -SN7444 9-148 
"Excess 3:Gray-to:Decimal Decoders (Low Power) Pe ae . SN54L44. SN74L44 9-154. 
-4-Line-to-16-Line (1 of 16) Decoders/Demultiplexers . . . . SN54154 SN74154 9-160 
Dual 2-Line-to-4-Line Decoders/Demultiplexers .. . . . . | SN54155_— SN74155. | J | _9-167 
| Dual 2-Line-to-4-Line Decoders/Demultiplexers i ; ie 

(with Open-Collector Output) .. . 2... we SN54156 SN74156 J 


2ECODERS/LAMP DRIVERS/BUFFERS 








BCD-to-Decimal Decoders/Drivers with 30-V Output... . SN5445 — §N7445 
BCD-to-Decimal Decoders/Drivers with 15-V Output... . =~ ~=—-SN54145.-——s«SN724145 
BCD-to-Seven-Segment Decoders/Drivers with . . : | 7 a a j 
30V Output - By ag wie gar oe oe ee ee ee SN5446A SN7446A J Wf 
BCD- co Seven Seorent Decoders/Drivers with — . ees ae oe Ss ie 
30-V Output (Low Power) os, inte Beale Ne Ge SN54L46 SN74L46 | J een i 
_BCD-to-Seven-Segment Decoders/Drivers with : ee at 
15. V Output tite cs ; Cg ae ee eat a 5k -SN5447A SN7447A J W 9-181 
BCD-to- -Seven-Segment Decoders/Drivers with | ; | re ee ay ee 
_15-V Output (Low POWOR ec es be a ee - §N54L47 - ~SN74L47 Ji Qe: pas 
BCD- to-Seven-Segment Decoders ..... bmi Bo8 SN5448 SN7448 ~ eke oa . 
BCD-to-Seven-Segment Decoders (14-pin Function) eed SN5449 SN7449. nfs] 
WL 9.308 


BCD-to-Decimal Decoder/Driver_. ele cee ag SN74141 


“For outline drawines of all packages, see Section 1. 
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TTL MSI CIRCUITS 
FUNCTIONAL INDEX 





| TTL ne, 2 
MEDIUM SCALE INTEGRATION (MSI) 





| OPERATING TEMPERATURE PACKAGES” 
B : - FUNCTION ~ ae RANGE Dual-in- 
ee — to125°C O°Cto70°C Line Flat SEC.-PAGE 
LATCHES | 
Quadruple Bistable Latches | SN5475 SN7475 Swi | sae 
Quadruple Bistable Latches (14-pin Function) SN5477 SN7477 | ee ee 
SBit Bistable Latches _. SN54100 SN74100 eS A ee 

MEMORIES ae . itch hee Cected Pit 

--16-Bit Random-Access Memories (16W ae 1B)  SN5481 SN7481._ Bens ot 
16-Bi it Random-Access Memories with Gated — a . nro 

Write Inputs (16W by 1B) ae. SN5484 -SN7484. | Ww 221 

_ G4Bit Random-Access Memory (16W by 4B) sn7as9_—_iCsd | J | NI] UW. 9230 
 256-Bit Read-Only Memories (32W by 8B) SN5488A SN7488A__ ioe ee se a 
1024-Bit Read-Only Memories (256W by 4B) -SN54187 sn74is7,_ | J | N] w [9-244 | 
4-By-4 Register Files SN54170 SN74170 a 

ARITHMETIC ELEMENTS _ 7 7 so he 
Gated Full Adders SN5480 SN7480 TT wos 
‘2-Bit Binary Full Adders -SN5482 sn74ga2. | J | NI] Wo] 9264 | 
4-Bit Binary Full Adders SN5483 SN7483 PJ | N| WwW | 9-271) 

- 4Bit Binary Full Adders (uoceeone: Schottky SN54LS83 SN74LS83_ ae A ae OE 

_ 4Bit Magnitude Comparators . . SN5485 sn74e5 |s | ni] ew | 9286 | 
4-Bit Magnitude Comparators (Low Powerl: SNS54L85 SN74L85 0 ee 
Quadruple 2-Input Exclusive-OR Gates SN5486 SN7486 }J | N] wf. 9296) | 
Quadruple 2-Input Exclusive-OR Gates (Low Power) SN54L86 SN74L86. Soper ss] 

— 4Bit True/Complement Zero-One Elements . _ SN54H87 SN54H87 | Eo 
‘SBit Odd/Even Parity Generators/Checkers ee SN54180 -SN74180_ ptt Nw | 9309 
4Bit Arithmetic Logic Unit (ALU) and Function coe, ag mean 
| Generators : SN54181_ -sn74181_—s| J | NI wed : | 

© Looks Ahead Gann Genersicrs (ioe ALU) SN54182 SN74182 rst nil w | os | 

~ Dual Carry-Save Full Adders . . . _SN54H183__ SN74H183_ tw] w [ess | 

DATA SELECTORS/MULTIPLEXERS : Pe Dh ae eh ee ae : 
16-Bit Data Selectors/Multiplexers _. SN54150 sn74i50. [su T nfeow [. 

. 8- Bit Data Selectors/Multiplexers with Strobe SN54151_ SN74151. tu [fn [ ow] 9- 339 59 
8-Bit Data Selectors/Multiplexers ret : ‘ SN54152 SN74152 ee a Ee ee eee 
Dual 4Line-to-1-Line Data Selectors/Multiplexers --§N54153.— Ss SN74153 J J | NN] Ww | 9351 
Dual 4-L ine-to-1- Line Data Selectors/Multiplexers ; oh phe 

___(Low Power) SN54L 153 SN74L153_ | J | N | 
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Logic DIODE MATRICES 
~ Series TIDM1, TIDM2 Monolithic Diode Matrices 


“For outline drawings of all: packages, see Section 1. 





TEXAS: INSTRUMENTS 


INCORPORATED 


POST OFFICE BOX.5012 e DALLAS, TEXAS 75222 














RADIATION HARDENED CIRCUITS 
FUNCTIONAL INDEX 





FUNCTION 


INEAR CIRCUITS 7 
High-Performance Operational Amplifier 
Threshold Detector | 
Dual-Channel Switched Preamplifier _ 
D-C Coupled 4-Channel Sense Amplifier 


TL CIRCUITS 

Quadruple 2-Input Positive-NAND Gates 
Hex Inverters — 

Tripie 3-Input Positive-NAND Gates 
Dual 4-Input Positive-NAND Gates 
_11-Input Positive- NAN D Gates | 

Dual 4Input Positive NAND Buffers 
2-Wide 3-Input, 2-Wide 2-Input, Dual AND-OR-INVERT Gates 
3-3-2-3-Input AND-OR-INVERT Gates 
3-3-3-2-Input AND-OR-INVERT Gate 
2-Wide 4-Input AND-OR-INVERT Gates 
R-S Master-Slave Flip-Flop 

J-IK Master-Slave Flip-Flop — 

Dual D-Type Edge-Triggered Flip-Flops 


Dual J-K Edge-T riggered Flip-Flop 
Dual 3-Input Positive-NAND Gate > 
Dual Expandable 3-Input Positive-NAND Gate 


TL CIRCUITS 

Expandable Dual 4-Input NAND Gate 
Expandable Dual 4Input NAND Buffer Gate 
Expandable Dual 4-Input NAND Power Gate 
J-K/S-R Flip-Flop : aa 
Triple 3-Input NAND Gate _ 


1IODE ARRAYS 
7-Diode Array 
16-Diode Array 


~RSN5431 
RSN54H31 


TYPE NO. PACKAGE. 


—rsnsso09 | 
-_rsnsse20__| 


10-55 


<= 


RSN5400 © 






Hee 


at i ane me ee ae 


i Ht Ht iy 


RSN54HOO 
RSN54L00 
RSN5404 
RSN54H04-— 


RSN5410 
RSN54H 10 






RSN54L10 
RSN5420 
RSN54H20 — 





RSN54L20 — 


~ RSN5440 
RSN54H40_ 

~ RSN5456° 
RSN54H56. 
RSN5457 _ 

~ RSNS54H57 
RSN54L57 





~ ASN5453 
RSN5S4H58 


RSNS4L71— fH 





Page | 
RSN5474_ | : ° 
RSN54H74 
-RSN54L74 
RSN54H 103 
RSN54L130 ss 
~-RSN54L.131 





1015 





~ RSN15930 | 
— RSN15932_ 
RSN15944 
~ RSN15945.- 
-- RSN15962 | 


10-57 
10-57 
40-57 
ee MOBT eS 
| 10-57. 


— RSN14925 
-RSN14097. 
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DTL CIRCUITS 
FUNCTIONAL INDEX 





GATES WITH 6-kQ PULL-UP RESISTORS | 


Expandable Dual 4-Input NAND Gates 
: Quadruple 2-Input NAND Gates 
Triple 3- nput NAND Gates 
Dual 5-Input NAND Gates 
Expandable 8-Input NAND Gates 
10-Input NAND Gates Dts 
Quadruple 2-Input AND Gates a 
Quadruple 2-iInput OR Gates~ . 
_ Quadruple 2-Input NOR Gates 
Quadruple 2-Input Exclusive-OR Gates 


GATES WITH 2-kQ PULL-UP RESISTORS 
Quadruple 2-Input NAND Gates 
Expandable Dual 4-Input NAND Gates 
Triple 3-Input NAND Gates 
Dual 5-input NAND Gates. 
Expandable 8-Input NAND Gates 
10-Input NAND Gates 
Quadruple 2-Input AND Gates 
Quadruple 2-Input OR Gates - 

Quadruple 2-Input NOR Gates 


POWER/BUFFER GATES 
Expandable Dual 4-Input NAND Buffer Gates 
Expandable Dual 4-Input NAND Power Gates 
Quadruple 2-Input NAND Buffer Gates 
Quadruple 2-Input NAND Power Gates 


HEX INVERTERS. 

_ .6-kQ Pull-Up Resistors . ene pe we 8G 

; Expandable (Open-Base) or Transetor. Inputs — 
6-kQ Pull-Up Resistors 
2-kQ Pull-Up Resistors 
Open-Collector Outputs 

EXPANDERS 

. Dual 4-Input Expanders 





FLIP-FLOPS 
Gated J-K/R-S (6-kQ Pull-Up Resistors) | 
Gated J-K/R-S (6-kQ Pull-Up Resistors) 
‘Gated J-K/R-S (2-kQ Pull-Up Resistors) 
Pulse-Triggered Binary (Active Pull-Up) 


Dual J-K, Individual Clocks.and Presets (6-kQ Pull-Up peice 


~ Dual J- K, Individual Clocks and Presets (2-kQ Pull- Up Resistors) 


Dual J- K, Common Clocks:and Clears (2-kQ Pull-Up Resistors) . . 
Dual J-K, Common Clocks and Clears (6-kQ Pull-Up Resistors) 


| MONOSTABLE MULTIVIBRATORS 
. . Gated,.Negative-Edge-Triggered | 





*For outline drawings of all packages,.see Section 1. 





Operating Temperature 


SN 15930 
SN 15946 
SN 15962 


SN 151900 


SN 151902 
SN 151904 
SN 151906 
SN 151908 
SN 151910 
SN 151912 


SN 15949 
SN 15961 
SN 15963 
SN 151901 
SN 151903 
SN 151905 
SN 151907 


SN 151909 . 


SN 151911 


SN 15932 


SN 15944 


SN 15957 
SN 15958 


SN 15934 _ 


SN 15935 
SN 15936 
SN 15937 


SN 15938 -- 


SN 15933 


SN 15931 
SN 15945 
SN 15948 
SN 15950 
SN 159093 
SN 159094 
SN 159097 
SN 159099 


SN.15951 


Ranges 
—55°C to 125°C 


0°C to 75°C 


SN 15830 
SN15846 
SN 15862. 
SN 151800 


— $N151802 


SN 151804 
SN 151806 


-_§N151808 _ . 


SN151810 
SN151812 


SN 15849 
SN15861 
SN15863 . 
SN151801 


SN151803 | 


SN 151805 
SN151807 
SN 151809 


. §N151811 


SN 15832 
SN 15844 
SN 15857 
SN 15858 | 


SN 15834 
SN15835 
SN 15836 
SN 15837 
SN15838 


~ SN15833 


~ $N15831 


SN 15845 
SN15848 


_SN15850 


SN 158093 


~SN 158094 


SN158097 . |. 
SN 158099 


SN 15851. 


fe] e| e | Je ee | 


Packages” 
Dual-in- 


Line Flat 


J 


eels 
sIcle 


eae 
elelele 


Snes 


Ea wf vu 
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SERIES SNF/SNG CIRCUITS 


FUNCTIONAL INDEX 








OPERATING 


OPERATING 
TEMPERATURE 
aeons 


PACKAGES* | 
Dual-tIn-- 
Line 


TEMPERATURE 
RANGE FAN- 
—55°C to 125°C | OUT 


| 75°C 
SNG40 1 TENG a 
i SNG53. 
SNG63 
SNG73 
SNG83_ 
“SNG93 
SNG102 
_SNG 103 


; SNG113 
afl SNG122 
30° 4; SNG 132 
SNG 133 


‘SNG 142 









FUNCTIONS 















Dual Pulse Shaper/Delay AND Gates ay 


2-Wide 3-Input AND-OR-INVERT 
Gates.with 2-Input Gated Complement 


a 


On OND Slo Slo Slo Vo Slo Slo Slo Vlo Slo sv 


Expandable 3-Wide 3-Input AND-OR-INVERT Gates 


_ 


pebaneable 2-Wide 4-iInput AND-OR-INVERT Gates | 


Expandable & Input NAND Gates 


Dual 4input Line Drivers 






—= ~ = = — = = 
VGN GS aN aN as aN als Go 






~SNG130 

SNG131 
“SNG140 — 
SNG141— ~ SNG143 


SNG151 é =n SNG153 

SNG161_— ~ SNG 163 

aay | = ~- -SNG172 
~SNG173 


“SNG 182 
__SNG183 























Quadruple 2-Input NAND Gates 





| 3.2.2.3-input Expanders for AND-OR-INVERT Gates __ 





a 









Triple 2-Input NAND Drivers 












Dual 4-Input Expanders for AND-OR-INVERT Gates 












Dual 4!nput Expanders for NAND Gates 






é ~SNG 190 
Triple 3-Input NAND Gates “SNG 191. 
~SNG202 


: Ta 7 SNG200 i 
Expandable 8-Input NAND Gates | SNG201 cE SNG203 
| ae : . Sgt SNG210 SNG212 
| Expandable 2-Wide 4 Input AND-OR-INVE RT Gates SNG211 fe SNG213° 







and 








Quadruple 2-Input NAND Gates 


3-2-2-3-Input Expanders for AND-OR-INVERT Gates _ 


Dual 4-Input NAND Gates 


‘| Expandable 2-2-2-3-Input AND-OR-INVERT Gates | 


- 8-Input NAND Gates 





11 
6 
vel “§$NG253 ; 
ee eee ~SNG262 
oe 6 ~ SNG263° 
'SNG270 SNG272. 
Dual 4-Input Expanders for AND- OR- INVERT Gates SNG271 ee SNG273_ 
SNG280 “15 SNG 282 © 1 
a .OR-Expandable Dual 4-Input AND Gates SNG281 SNG283 
11 
6. 





: 5 
6 


_SNG290 © SNG 292 

Dual 2-3-Input Expanders for OR Expandable A AND Gates aa - §NG291 SNG293 . Te 
SNG302. 
SNG303° 


| Expandable 3-Wide 3-Input AND-OR-INVERT. Gates | _SNG301 


~SNG300 — 
SNG312 
SNG313 


SNG320 SNG322 
Triple 3-Input NAND Gates SNG321 SNG323 


Quadruple 2-Input NAND Lamp/l-ine Drivers SNG351 30 SNG353 


Expandable Dual 2-Wide 2-Input AND-OR- INVERT Gates SNG311_ 
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MOS/LSI CIRCUITS 
FUNCTIONAL INDEX 








INTRODUCTION 

» MOS/LSI NUMBERING SYSTEM | 
-MOS/LSI PACKAGING btn 
MOS/LS!I SYSTEM COMPATIBILITY 
SHIFT REGISTERS. . . | | 


TMS 3000 LR—DUAL 25- BIT STATIC SHIFT REGISTER 
TMS 3001 LR—DUAL 32-BIT STATIC SHIFT REGISTER 
TMS 3002 LR—DUAL 50-BIT SHIFT REGISTER 
TMS 3003 LR—DUAL 100-BIT SHIFT REGISTER 
TMS 3012 JC, NC— DUAL 128-BIT ACCUMULATOR 
TMS 3028 LC—DUAL 128-BIT SHIFT REGISTER 
TMS 3016 LR—DUAL 16-BIT STATIC SHIFT REGISTER 


TMS 3101 LC, NC—DUAL 100-BIT STATIC SHIFT REGISTER 


- TMS 3102 LC, NC-DUAL 80-BIT STATIC SHIFT REGISTER 
TMS 3103 LC, NC-DUAL 64-BIT STATIC SHIFT REGISTER 
TMS 3112 JC, TMS.3112 NC-HEX 32-BIT STATIC SHIFT REGISTER | 
TMS 3113 JC, NC-DUAL 133-BIT STATIC ACCUMULATOR 
_ TMS 3114 JC, NC-DUAL 128-BIT STATIC ACCUMULATOR 
TMS 3304 LR—TRIPLE 66-BIT DYNAMIC SHIFT REGISTER 
TMS 3305 LR-TRIPLE 64-BIT DYNAMIC SHIFT REGISTER .... 
TMS 3309 JC—TWIN 512-BIT DYNAMIC SHIFT REGISTER/ACCUMULATOR 
TMS 3314 JC, TMS 3314 NC—TRIPLE (60 + 4) DYNAMIC SHIFT REGISTER 
TMS 3401 LC, NC-512-BIT DYNAMIC SHIFT REGISTER - 
TMS 3402 LC, NC—500-BIT DYNAMIC SHIFT REGISTER 
TMS 3404 JC, TMS 3404 NC—DUAL 512-BIT DYNAMIC SHIFT REGISTER . 


_ . TMS 3406 LR—DUAL 100-BIT DYNAMIC SHIFT REGISTER 


TMS 3409 JC, TMC 3409 NC—QUADRUPLE 80-BIT DYNAMIC SHIFT REGISTER 
TMS 3412 JC, NC; TMS 3413 LC, NC; TMS 3414 LC, NC 
1024- BIT DYNAMIC SHIFT REGISTER 


~READ- ONLY MEMORIES 


‘CUSTOM BIT PATTERNS . 
TMS 2300 JC, TMS 2300 NC—2560-BIT DYNAMIC READ-ONLY MEMORY. 


TMS 2400 JC, TMS 2400. NC—ROW OUTPUT CHARACTER GENERATOR 

TMS 2500 JC, TMS 2500 NC—2560-BIT STATIC READ-ONLY MEMORY . . 

TMS 2600 JC, TMS 2600 NC—2048-BIT STATIC READ-ONLY MEMORY 

TMS 2602 JC, TMS 2602 NC—USASCII-TO- SELECTRIC/SELECTRIC TO USASCII 
- CODE CONVERTER 

TMS 2603 JC, TMS 2603 NC— EBCDIC- TO-USASCII CODE CONVERTER © 

TMS 2604 JC, TMS 2604 NC—USASCII-TO- EBCDIC/SE LECTRIC-TO- EBCDIC 

CODE CONVERTER 


| TMS 2605 JC, TMS.2605. NC— USASCII, BAUDOT, SELECTRIC, EBCDIC 


CODE GENERATOR 


_ TMS 2700 JC, TMS 2700 JM, TMS 2700 NC—3072-BIT STATIC READ-ONLY MEMORY 
TMS 2800 JC, TMS 2800 NC—-1024-BIT STATIC READ-ONLY MEMORY . . 

_ TMS 2801 JC, TMS 2801 NC—EIGHT-LEVEL PRIORITY ENCODER. . 

_ TMS 4100 JC, TMS 4100 NC-SERIES CHARACTER GENERATOR . . 

TMS 4400 JC, TMS 440 NC—4095-BIT STATIC READ-ONLY MEMORY 


14-5 
14-6 
14-7 


— 14-16 
14-20 


14-29 


14-35 


14-41 


14-45 


14.51 
14.56 


14-62 


14-67 
14-71 
14-77 


14-82 
14-87 
14-92 


14.97 


14-101 
14-107 


» 14-112 


14-114 
14-125 
14-135 


14-139 


. 14-148 
14-151 


_ 14-154 


14-157 


14-160 


14-167 

14-173 
. 14-176 
. 14-188 
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MOS/LS! CIRCUITS 
FUNCTIONAL INDEX 





PROGRAMMABLE LOGICARRAYS .......... Sod, ie eum ae Wot es 14200 





TMS 200 JC, NC; TMS 2200 JC, NC-PROGRAMMABLE LOGIC ARRAYS Socks ich wetted eke ee WA 208 
RANDOM-ACCESS MEMORIES ... . Me Stic i pede 14213 
TMS 1101 JC, TMS 1101 NC—256-BIT RANDOM-ACCESS MEMORY Pea et een gn a, Med 
TMS 1103 NC-FULLY-DECODED 1024-BITRAM .... ite boa ae yea? VE 228 
_ TMS 4000 JC, TMS 4000 NC—HIGH-SPEED CONTENT-ADDRESSABLE MEMORY ......... 14232 
TMS 4003 JR, TMS 4003 NC—256-BIT RANDOM-ACCESS MEMORY .............. 14239 
TMS 4020 NC—2048-BIT DYNAMIC RANDOM-ACCESS MEMORY ......... 2... 4 14245 
TMS 4023 NC—1024-BIT RANDOM-ACCESS MEMORY ....... 2 2. ee ee eee ee 14-251 
TMS 4025 NC—2048-BIT DYNAMIC RANDOM- ACCESS MEMORY | ies aaa sgl a eau are aT 2oG 
SPECIAL PURPOSE DEVICES ... . ace sing Give ds Es odie tk ee RES ie A208. 
TMS 4006 JC, TMS 4006 NC-DIGITAL STORAGE BUFFER... . he ete et 104 
TMS 6000 JR, TMS 6000 NC—-COMMON- SOURCE 10-CHANNEL ANALOG SWITCH woe ea a al i 92 
TMS 6002 JR, TMS 6002 NC-SIX-CHANNEL ANALOG SWITCHES ............ 4... 14276 
TMS 6005 JR, NC; TMS 6009 JR, NC-SIX-CHANNEL ANALOG SWITCHES: 050. ee Se 279 
CUSTOM MOS/LSI ire es es ee he ieee or ee ae 2 14-283 
SCMEMORIES .... Rea Sac ana oe kote ete a ee es 14-285 
SMA 1001—2048-BIT SEMICONDUCTOR MEMORY ARRAY so eet ek a! ian glee eG 
SMA 2001—2048-BIT SEMICONDUCTOR MEMORY ARRAY... . 2... ee ee ee 14289, 


SMA 2002—2048-BIT SEMICONDUCTOR MEMORY ARRAY. . ree rt ag ee ne es: 





TEXAS, INSTRUMENTS cir ee ee 
ANCORPORATED — a : et 


CROSS-REFERENCE GUIDE 


| (alphabetically by manufacturers) | 


Direct replacements were selected as pin-for-pin equivalent circuits based on similarity of electrical and mechanical characteristics as shown in 
currently published data. Interchangability in particular applications is not guaranteed. Before using a substitute, the user should compare the 
specifications of the substitute device with the detailed ‘specifications of the Original device. 





TI makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No liability is is assumed for damages rasuluna 
- from the use of the information contained in this list. 


LINEAR CIRCUITS 





Fairchild 
Type Direct T1 Nearest TI é Type Direct T! Nearest TI : 
Number Replacement Replacement ee Number — Replacement Replacement a 
UA702 SN52702 . 3.05004 UA739C .$N76131 . 3 
UA702C SN72702 3 UA740° SN52770 3 
UA703 SN76603 3 ~ UA740C SN72770 3 
UA703C SN76603 3 UA741 SN52741 3 
UA708 _ SN76665 .. 3 -UA741C SN72741 3 
UA709 SN52709 3 UA746C SN76246 3 
UA709C SN72709 3 UA747 SN52747 3 
UA709A SN52709A 3 UA747C SN72747 3 
UA710 ~ §N52710 3 UA748 SN52748 3 
UA710C SN72710 3 UA748C _$N72748 3 
- UA710A SN52810 3 UA749 . SN52747 3 
‘UA711 SN52711 3 UA749C SN72747 3 
UA711C SN72711 3 ~UA751C SN7510 - - 3 
UA715 SN5511 3 UA754C SN76665 3 
UA715C SN7511 .3 UA761C SN7524 . 3 
UA719 SN76619 3 UA767 SN76110 3 
UA719C SN766 19 3 UA796 SN56514 3 
UA723 . SN72400 3 UA796C SN76514 3 
UA723C SN72400 3 9614 SN75114 3 
UA729C -$N76110 3 9615 SN75115 3 
UA730 SN5510 3 9620 SN75120 3 
UA730C SN7510 3 9621 SN75109 3 
UA732C SN76110 3 9622 SN75107 3 
UA733 $N52733 | 3 9624 SN75450 3 
UA733C SN72733 3 9625 SN75450 3 
Motorola 
Type Direct T! Nearest TI Sec Type Direct Ti Nearest Tl see 
Number Replacement Replacement ; Number Replacement Replacement ; 
MC 130L SN76131. 3 MC1441 SN7520 3 
MC 1304P SN76104 os MC 1454G SN76010 3 
MC1305P F SN76105 3 ‘MC 1455G SN72771 3 
MC1306P SN76010 3 MC1458 SN72558 | 3 
MC1307P SN76110 3 MC 1460 SN72400 3 
MC1316P SN76003 3 MC1461 SN72400 a: 
MC1325P SN76246 3 MC1488L. SN75150 3 
MC1326P SN76246 <a MC1489L . SN75154 3 
MC1328P SN76246 3 MC1509 SN5510 3 
MC1330P SN76530 3 MC1510 SN5510 3 
MC 1350P SN76600 . 3 MC1514L SN52514 3 
MC1351P SN76665 3 MC1520 SN5511 3 
MC1352P SN76650 3 MC1524G SN76010 3 
MC1357 SN76642 3. MC1525G SN52733 3 
MC1410 SN7510 3 MC 1526G SN52733 3 
MC1474L SN72514 3 MC1529G SN5511 3 
_ MC1429G SN7511 3 MC 1530 ~ §N52702 3 
MC 1430 SN72702 3 MC1531 SN52702 © 3 
MC 1431 SN72702 3 MC 1533 SN52709 3 
MC 1433 ~~ $N72709 3 MC 1539 SN52748 3 
MC 1439 SN72748 3 MC1540 SN5524 3 
MC1440 | SN7524 3 ~ MC1541- SN5520 3 
B-24 , ‘TEXAS INSTRUMENTS 
. INCORPORATED 


POST OFFICE BOX 5012 ¢ DALLAS, TEXAS. 75222 


_ CROSS-REFERENCE GUIDE 








SN7528N 


LINEAR CIRCUITS 

Motorola, Cont. 

Type Direct TI Nearest TH Type - Direct TI Nearest TI. ee 

Number | . Replacement Replacement. _. ‘ Number Replacement ‘Replacement : 
MC1552G SN52733 | 3. MC1712C SN72702 3 
MC 1553G SN52733 3 MC 1723 —  §N72400 3. 
MC1554G . SN76010 © 3 MC1741 SN52741 3 
_~MC1556G SN52771 3 MC1741C SN72741 3 
MC 1558 -  » -§N52558 . 3: MC7520 SN7520 3 
MC 1560 | | SN72400 3 MC7521 SN7521 ' 3 
MC1561 ~ SN72400 | ae MC7524 SN7524 3 
MC 1580L ve . — §N55107-110 3 MC7525 SN7525 ee 
MC1582L _ SN55109-110 3 MCH 1439G SN72741 3 
MC1583L SN55108 ‘3: MCH1539G SN52741 3° 
MC1584L - Pe SN55107 © 30 MF C4000P SN76010 <a 
MC1590G _ SN76600 3 MFC4010P SN7514 3 
MC 1596G gS SN56514L 3 MF C6000 SN76010 3. 
MC1709 SN52709 3 MF C6010 - SN76641 3 
MC1709C SN72709 3 _ MFC8000P SN76131. 3 
MC1710 SN52710 3 MFC8001P SN76131 3 
MC1710C ~S$N72710 | 3 MF C8002P SN76131 3 
MC1711 SN52711 3 MF C8010 SN76010 3 
MC1711C SN72711 3 MF C9000 SN76005 3 
MC1712 SN52702 3 MFC9010 ~ SN76005 3 
National 

Type Direct T! ae Nearest TI ie Type Direct Ti | Nearest T! a 

Number Replacement Replacement i Number Replacement Replacement et 
LH101 SN52741 <a M711 SN52711 <a 
LM101 SN52748 3 LM711C SN72711 3 
LM101A ~SN52101A 3 LM711CN ~SN72711N 3 
LM 106 SN52106 3 LM723 SN72400 3 
LM107 ~ SN52107 3 LM723C ey SN72400 33 
LM108 e: SN52770 3 LM741 SN52741 3 
LM111 SN52810 3 LM741C SN72741 Sas, 
LM112 wi SN52771 3. LM741CN SN72741N BF 
LH201 .SN52741. 8s LM747 SN52747 3 
LM201 . SN52748 3 LM747D SN52747J ee 
LM201A -SN52101A a) LM747C. SN72747 <i 
LM205 “i SN72400 3 LM747CD SN72747J 3 
LM206 _ SN52106 ae LM747CN SN72747N 3: 
LM207 SN52107 . 3 LM748 SN52748 ag 
LM208 _ oe te SN52770 3: LM748C SN72748 3 
LM211 SN52810 3 LM5520D -SN5520J Soa 
LM212 SN52771 3 LM5521D SN5521J 3 
LM301A SN72301A 3 LM5522D SN5522) — 3 
LM305 - SN72400 8 LM5523D SN5523J 3 
LM305A SN72400 3 LM5524D SN5524J ‘3 
LM306 - $N72306 3 LM5525D SN5525J age 
LM307 -$N72307 3 LM5528D SN5528J 3. 
LM308 ‘ SN72770 3 LM5529D SN5529J S 
LM311 SN72810 3 LM7520D SN7520J ace 
LM312 SN72771 3 .M7520N SN7520N “3 
LM1304 SN76104 3 LM7521D SN7521J oe oe 
LM1458 SN72558 3 LM7521N SN7521N 3 
LM1558 SN52558 3 LM7522D SN7522J 3 
LM3065 SN76665 3 -LM7522N SN7522N 3 
LM709 SN52709 3 LM7523D ~ $N7523J 3 
LM709A SN52709A — 3 LM7523N SN7523N 3 
LM709C SN72709 3 LM7524D- SN7524J 3 
LM709CN SN72709N 3 LM7524N SN7524N 3 
LM710 SN52710 “3 LM7525D SN7525J 3 
LM710A . SN52810 3 LM7525N SN7525N 3 
LM710C SN72710 3 LM7528D SN7528J - 3 
-LM710CN | SN72710N 3 LM7528N 2. 
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B-26 


_ National, Cont. 
Type Direct TI Nearest TI ms Type Direct Tl. Nearest Tl. . 
Number: > Replacement. | Replacement -: a Number Replacement © Replacement | es 
LM7529D SN75295 ng . 2.3 DM8832 baer SN75150 3 
LM7529N SN7529N bias NH0O002 ‘HICO37 . 415 
LM7534 SN75234 aS) NH0O06 oh SN75451 3 
LM7535 SN75235 © cee NHOOOS6C SN75451L aK ai 
LM7538. SN75238 ay NHOOO6CN SN75451P 3 
LM7539 SN75239 = 3 NHOO08 H1IC040 15° 
DM7800 -SN75450 a tee NHOOO8C HICO40 — 15° 
DM7820 (SN55115 gst NHOOO8CN H1iCO40 15 
DM7830 “SN55114 3. ~-NHOO11 SN75451 <3) 
DM8800 - SN75450 ae, NH0011C SN75451 3 
DM8820 SN75115 3 NHOO11CN SN75451 3 
DM8822 SN75154 “ay NHOO16CN _ SN75451 3 
DM8830 SN75114 aS NH0017CN _ HICO40 15 
DM8831 SN75113 2138 NHOO18CN ~ H1ICO40 15 
Signetics 
Type Direct TI Nearest TI es Type Direct T! Nearest Tl! . 
a Number Replacement Replacement o Number Replacement Replacement a 
- N5101A_ SN72748N 3 $5101T SN52748L Ke 
~N5101T SN72748L 3 S5556T SN52771L 3 
N5101V SN72748P 3 S$5558T SN52558L 3 
N5111A SN76643 3 S5596T . . SN56574L 28 
N5556T SN72771L | 3 S5709T SN52709L 3 
N5556V SN72771P © 3 $5710T ~ SN52710L 3 
N5558T SN72558L 3 $5711T SN52711L “3 
N5558V SN72558P 3 $5723L SN72400N '3- 
N5596A SN76514N 3 -§5733K SN52733L - | 3 
N5709A SN72709N 3 $5741T SN52741L ee 
-_N5709T SN72709L 3 S5748T SN52748L . 3° 
~ N5710A SN72710N 3 NE501 : SN7511 a) 
N5710T SN72710L 43 NE510 SN76600 3 
N5711A SN72711N “3 NE511B SN76600 3 
N5711T SN72711L ee Be NE515 SN7511 3 
N5723A SN72400N 3° NE516 .SN7511 3 
N5723L SN72400N 3 NE518 ~§N75107 3) 
N5733A SN72733N 3... NE525 _SN7524 “3 
N5733K SN72733L 3 NE526 SN75107 rece 
N5741A SN72741N 3 . NE550L SN72400N | 28 
N5741T SN72741L meee SE501 SN5511 oes 
N5741V° SN72741P 3 SE510 SN76600 30 
N5748A SN72748N 3 SE511B ‘SN 76600 3° 
N5748T SN72748L 283 SE515 SN5511__ 3 
N5748V SN72748P 3 SE516 SN5511 “3 
N7520B SN7520N 3 SE518 SN55107 © 3 
N7521B SN7521N 3 SE526 SN55107 3 
_N7522B SN7522N -:3 SE550L SN72400N 3. 
N7523B SN7523N my 8T 15 SN75150 #3 
N7524B SN7524N — 3. 8T 16 ~SN75154 3.4 
N7525B SN7525N 3: 
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DTL/TTL CIRCUITS 
-airchild DTL 
Type Direct Recommended Type - Direct Recommended . ee 
Number “Replacement - for New Designs ape Number Replacement _ for New Designs . se 
U31909351X  §N159093U ~ SN5473W 6 U6A909351 X SN159093J, N SN5473J,N 6 
U31909359X SN 158093U _ SN7473W 6 U6A909359X SN158093J, N SN7473J, N 6 
U31909451X SN 159094U SN5473W 6 U6A909451 X SN159094J, N SN5473J, N 6 
U31909459x SN158094U SN7473W 6 U6A909459X SN158094J, N $N74735, N 6 
U31909751X SN159097U ~ SN5476W 6 U6A909751X_ SN 1590974, N SN5476J,N 6 
U31909759X SN158097U ~SN7476W 6 U6A909759X SN158097J, N SN7476J, N “36 
U31909951 X SN159099U SN5476W 6 U6A909951 X -SN159099J, N SN5476J, N 6 
U31909959X SN 158099U SN7476W 6 U6A909959X SN 158099J, N SN7476J, N 6 
U31993051X SN15930U - SN5420W 6 U6A993051 X SN 15930J, N SN5420J, N 6 
U31993059X SN 15830U ‘SN7420W 6 U6A993059X SN 15830J, N SN7420J, N 6 
U31993151X SN15931U ~-SN54110W 6 U6A993151X SN15931J, N SN541104, N 6. 
U31993159X SN15831U > SN74110W 6 U6A993159X SN15831J, N SN74110J, N 6 
U31993251X SN15932U SN5440W 6 U6A993251X _$N15932J, N SN5440J, N 6 
U31993259X SN15832U SN7440W 6 U6A993259X SN15832J, N SN7440J, N 6 
J31993351X SN 15933U SN5460W 6 U6A993351X SN 15933J, N SN5460J, N 6. 
U31993359X SN15833U __ SN7460W 6 U6A993359X SN15833J, N SN7460J, N 6 
U31993551X “SN 15935U. - - -SN5405W 6 U6A993551 X __$N15935J, N SN5405J, N 6 
U31993559X SN15835U ~ SN7405W 6 U6A993559X SN15835J, N SN7405J, N 6 
U31993651 X SN15936U SN5405w 6 U6A993651 X SN15936J, N SN5405J, N 6 
U31993659X SN15836U SN7405W 6B U6A993659X SN158364J,-N SN7405J, N 6 
U31993751X SN15937U SN5405w 6. U6A993751X SN15937J, N SN54055, N 6 
U31993759X SN15837U SN7405w 6 U6A993759X SN15837J, N SN7405J, N og 
U31994451X SN15944U SN5440w 6 U6A994451X SN15944J, N SN5440J, N 6 
U31994459X SN15844U SN7440W 6 U6A994459X SN15844J, N SN7440J, N 6 
U31994551X SN15945U SN54110W 6 U6A994551X SN15945J, N SN54110J, N 6 
U31994559X SN15845U SN74110W 6 U6A994559X SN15845J, N SN74110J, N 6 
U31994651X — SN15946U SN5400W 6 U6A994651X ~SN15946J, N SN5400J, N 6 
J31994659X SN15846U SN7400W 6 U6A994659X SN15846J, N SN7400J, N 6 
J31994851X SN15948U SN54110W 6 U6A994851X ~SN15948J, N SN54110J, N 6 
J31994859X SN 15848U SN74110W 6 U6A994859X SN15848J, N SN74110J, N 6 
J31994951X SN15949U SN5400W 6 U6A994951X SN 15949J, N SN5400J, N 6 
U31994959X SN15849U SN7400W 6 U6A994959X SN15849J, N SN7400J, N 6 
U31995051X SN15950U SN54H101W 7 U6A995051X SN 15950J, N SN54H101J, N- ws 
U31995059X SN15850U SN74H101W 7 U6A995059X SN15850J, N SN74H101J, N Te 
U31995151X _SN15951U SN54121W 6 U6A995151X SN15951J, N SN54121J, N- “6. * 
J31995159X — SN15851U SN74121W 6 U6A995159X SN15851J, N -§N74121J, N 6 
J31996151X _ SN15961U SN5420W 6 U6A996 151X SN15961J, N SN5420J, N aon are 
J31996 159X —$N15861U SN7420W 6 U6A996159X - SN19861J, N SN7420J, N 6 
J31996251X SN 15962U SN5410W 6 U6A996251X SN15962J, N _ SN5410J, N ‘6 
J31996 259X _ $N15862U SN7410W 6 UG6A996 259X SN 15862J, N ~~ SN7410J, N 6. 
J31996351X. _ SN15963U SN5410W 6 U6A996351X -SN15963J,N 9 «SN5410J, N 6 
J31996359X SN15863U SN7410W 6 U6A996359X SN15863J, N SN7410J, N 6 
Fairchild TTL 
Type. : Direct -. Recommended ... Type : Direct Recommended “g 
Number Replacement for New Designs eee Number Replacement For New Designs =: xg 
A319033512 ~ SN5481W ~ SN5489W 9 U31540851X SN5408W SN54Q08BW) i “(itit*‘ié«~CC 
A319033591 ~ SN7481W _SN7489W 9 U315410451X SN54104W SN54104W 6 
A319033592 SN7481W | SN7489W 9 U31541051X SN5410W ~SN5410W 6 
A4L410359X SN748QW | SN7489W 9 U315410551X SN54105W SN54105W_ 6 
A6A9033512 | SN5481W _ SN5489W 9 U31542051X _ SN5420W ~ SN5420W 6 
A6A9033591 SN7481W | SN7489W 9 U31543051X SN5430W ~SN5430W | 6 
A6A9033592 ~~ SN7481W “‘SN7489W 9 U31544051X “SN5440W SN5440wW 6. 
A7B410359X . ~ SN74895, N -. SN7489J, N 9 U31544951X SN5449W ~ “SN5449W gy 
A7B9034A1B SN5488AW SN5488AW | 9 U31545051X SN5450W SN5450W 78 
A7B9034A9B | SN7488AW ~ SN7488AW “9 U31545151X ~ -SN5451W SN5451W 6. 
USI54005tX SNS400W SNS400W 6 U31545351X ~ SN5453W_ SN5453W 6 
U31540151X. . -SN5401W SN5401W 6 U31545451x ~ SN5454W - SN5454W 6 
U31540251X ~SN5402W. ~ SN5402W 6 U31546051X. ~ sNS460W - SNBAGOW 6 
U31540451X . SN5404W SN5404W 6 U31547051X ~ SN5470W ~ SN5470W gh 
U31540551X ~ SN5405W /SN5405W 6 -SN5472W 6 


SN5472W 


U31547251X. 





Texas INSTRUMENTS - ae 
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DTL/TTL CIRCUITS 
Fairchild TTL, Cont. 
Type Direct — Recommended Ss: Type. . . Direct Recommended ‘ 

Number 5 Replacement | ' for New Designs = Number «i. Replacement :. for New Designs i 
U31547351X SN5473W SN5473W 6 U319N5151X SN5451W _.SN5451W 6 
U31547451X SN5474W SN5474W 6 U319N5159X SN7451W  SN7451W a: 
U31547751X SN5477W SN5477W 9 U319N5351X SN5453W -. SN5453W 6 
U31548051X SN5480W — SN5480W 9 U3I9N5359X SN7453W _ . .SN7453wW 6 
U31548251X SN5482W ~ SN5482W 9 U319N5451X SNS454W _. SN5454wW 6 
U31548651X SNS5486W SN5486W 9 U319N5459X SN7454W _ SN7454w 6 
U31549051X SN5490W SN5490W 9 U3I9N6051X SN5460W _ SN5460W 6 
U31549151X SN5491AW SN5491AW 9 U3I9N6059X SN7460W SN7460W 6 
U31549251X SN5492W SN5492W 9 U319N7051X SN5470W SN5470W 6 
U31549351X SN5493W SN5493W 9 U319N7059X _ SN7470W _ SN7470W 6 
U31549551X SN5495AW SN5495AW 9 U319N7251X ~ SN5472W ~ SN5472W 6 
U3!1740059X SN7400W SN7400W 6 U319N7259X _SN7472W SN7472W 6 
U31740159X SN7401W SN7401W 6 U319N7351X -SN5473W SN5473W 6 
U31740459X SN7404W SN7404W 6 U319N7359X SN7473W SN7473W 6 
U31740559X SN7405W SN7405W 6 U319N7451X _ SN5474W SN5474W 6 
U31740859X SN7408W _SN7408W 6 U319N7459X SN7474W SN7474W 6 
U317410459X SN74104W SN74104W 6 U319N8651X SN5486W SN5486W 9 
U3!7410559X SN74105W SN74105W 6 U319N8659X SN7486W SN7486W 9 
U31741059X SN7410W SN7410W 6 U31900051X SN54104W . SN54104W 6 
U31742059X SN7420W SN7420W 6 U31900059X SN74104W — $N74104wW 6 
U31743059X SN7430W SN7430W 6 U31900151X SN54105W SN54105wW 6 
U31744059X SN7440W SN7440W 6 U31900159X SN74105W SN74105W 6 
U3!744959X SN7449W © SN7449W 9 U31900251X SN5400W 6. 
U31745059X SN7450W _SN7450W 6 U31900259X SN7400W 6 
U31745159X — SN7451W SN7451W 6 U31900351X _SN5410W 6 
U31745359X SN7453W SN7453W 6 U31900359X SN7410W 6 
U31745459X SN7454W _SN7454W 6 U31900451X —~SN5420W 6 
U31746059X SN7460W SN7460W 6 U31900459X SN7420W 6 
U31747059X SN7470W SN7470W 6 U31900551X SN5450W 6 
U31747259X SN7472W SN7472W 6 U31900559X SN7450W 6 
U31747359X . . SN7473W SN7473W 6 U31900651X _. SN5460W 6 
 U31747459X SN7474W SN7474W 6 U31900659X SN7460W 6 
U31747759X SN7477W SN7477W 9 U31900751 X SN5430W 6 
U31748059X, SN7480W SN7480W 9 U31900759X SN7430W 6 
U31748259X SN7482W . SN7482W 9 U31900851 X SN5453W 6 
U31748659X _-SN7486W _SN7486W 9 U31900859X _ SN7453wW 6 
U31749059X SN7490W SN7490W 9 U31900951 X SN5440W 6 
U31749159X SN7491AW SN7491AW 9 U31900959X _SN7440W 6 
U31749259X  SN7492W SN7492W 9 U31901251X _ SN5401W 6 
U31749359X SN7493W SN7493W x) U31901259X _SN7401W 6 
U31749559X SN7495AW _ SN7495AW 9 U31901651X _ SN5404 6 
U3I9N0051X -SN5400W SN5400W 6 U31901659X _SN7404W 6 
U3I9N0059X SN7400W SN7400W 6 U31901751X SN5405W 6 
U3I9N0151X SN5401W SN5401W 6 U31901759X SN7405W 6 
U3I19N0159X SN7401W SN7401W 6 U31935951X SN5449W SN5449W 9 
U3I9N0251X SN5402W SN5402W 6 U31935959X SN7449W SN7449W 9 
U319N0259X SN7402W SN7402W 6 U31937751X SN5477W SN5477W. 9 
U3I9N0451X SN5404W SN5404W 6 U31937759X SN7477W SN7477W 9g 
U3I9N0459X SN7404W SN7404W 6 U31938051X SN5480W SN5480W | 9 
U3I9N0551X SN5405W SN5405W 6 U31938059X SN7480W SN7480W 9 
U319N0559X ~~ §N7405W SN7405W 6 U31938251X SN5482W SN5482W 9 
U3I9N0851X . _ SN5408W SN5408W 6 U31938259X.. -SN7482W SN7482W | 9 
U3I9NO859X -SN7408W SN7408W 6 U31939051X _SN5490W SN5490W 9 
U3I9N 10451X SN54104W -SN54104W 6 U31939059X SN7490W SN7490W 9 
U3I9N 10459X -SN74104W SN74104W 6 U31939151X SN5491AW SN5491AW 9 
U3I9N 1051X SN5410W . SN5410W 6 U31939159X SN7491AW SN7491AW 9 
U3I9N10551X SN54105W — SN54105W 6 U31939251X - -SN5492W SN5492W 9 
U3I9N 10559X _ §N74105W SN74105W 6 U31939259X SN7492W . SN7492W - 9 
U3I9N 1059X - SN7410W SN7410W 6 U31939351X - SN5493W . SN5493W 9 
U3I9N2051X | _ SN5420W SN5420W 6 U31939359X - SN7493W - SN7493W 9 
U3I9N 2059X - , SN7420W _ SN7420W 6 U31939551X SN5495AW © SN5495AW 9 
U3I9N3051X . SN5430W _  SN5430W -6 U31939559X SN7495W » SN7495W 9 
U319N3059X _. SN7430W -SN7430W 6 U3196005 1X SN54122W ‘6 
U3I9N4051X _ SN5440W ~ SN5440W 6 U31960059X z ~- SN74122W 6 
U3I9N4059X SN7440W _ SN7440W 6. U3I960151X SN54122W - ~ SN54122W 6 
U3I9N5051X SN5450W SN5450W 6 U31960159X — -SN74122W -*-§N74122W 6 
U319N5059X SN7450W SN7450W 6) U4L5418251X --S§N54182W 9 
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CROSS-REFERENCE GUIDE 





U4L960251X 





SN54123W 


TEXAS INSTRUME 
“INCORPORATED. 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 78222 


NTS | 


SN74905, N 


DTL/TTL CIRCUITS 

Fairchild TTL, Cont. 

Type Direct Recommended Sec Type. Direct Recommended Sec 

Number =~ Replacement for New Designs : Number Replacement for New Designs. 
U4L5419251X - SN54192W SN54192W 9 U4L960259X SN74123W 6 
U4L5419351X SN54193W SN54193W “9 U4M5418151X SN54181W SN54181W 9 
U4L548351X SN5483W SN5483W YQ U4M7418159X SN74181W SN74181W 9 
U4L549451X SN5494W SN5494W 9 U4M931151X - §N54150W 9 
U4L549651X SN5496W SN5496W 9 U4M931159X SN74150W 9 
U4L7418259X -SN74182W SN74182W 9 U4M934051X SN54181W 9 
U4L7419259X » SN74192W SN74192W 9 U4M934059X SN74181W 9 
U4L7419359X SN74193W SN74193W 9 U4M934151X SN54181W SN54181W 9 
U4L901451X SN5486W 9 U4M934159X SN74181W -SN74181W 9 
U4L901459X SN7486W 9 U6A540051X SN5400J, N SN5400J, N 6 
U4L902051X SN54111W 6 U6A540151X SN5401J, N SN5401J5, N ~ 6. 
U4L902059X - SN74111W 6 U6A540251X SN5402J, N SN54025,N 6. 
U4L902251X SN54111W 6 U6A540351 X SN5403J, N _ SN5403J, N 6 
U4L902259X SN74111W 6 U6A540451X SN5404J, N . SN5404J, N 6 
U4L902451X SN54111W 6 U6A540551X SN5405J, N SN5405J, N 6 
U4L902459X SN74111W 6 U6A540851X SN5408J, N SN5408J, N 6 
U4L930051X SN54195W SN54195W 9. U6A5410451X SN54104J, N SN54104J, N 6 
U4L930059X SN74195W SN75195W 9 U6A541051X SN54103, N SN5410J, N 6 
U4L930151X SN5442W 9 U6A5410551X SN54105J, N SN54105J, N 6 
U4L930159X SN7442W 9 U6A5410751X », SN541074,.N SN54107J, N » 6 
U4L930451X SN5482W 9 U6A542051X ~ $N5420J, N SN5420J5, N 6. 
U4L930459X SN7482W 9 U6A543051X . : SN5430J, N SN5430J, N 6 
U4L930651 X -- SN54190W . 9 U6A544051 X SN5440J, N SN5440J, N 6 
U4L930659X *- SN74190W 9 U6A545051X SN5450J5, N SN5450J, N 6 
U4L930751X SN5448W SN5448W 9 U6A545151X . SN5451J, N SN5451J5, N ‘6. 
U4L930759X SN7448W SN7448W 9 U6A545351X SN5453J,.N SN5453J, N 6. 
U4L930951X SN54153W 9. U6A545451X SN5454J, N SN5454J5, N 6 
U4L930959X SN74153W 9 U6A546051X SN5460J, N SN5460J, N 6. 
U4L931051X SN54160W SN54160W 9 U6A547051X - $N5470J5, N SN5470J5, N 6 
U4L931059X SN74160W SN74160W 9 U6A547251X SN5472J, N SN54725, N 6 
U4L931251X -SN54151W oe U6A547351X SN5473J, N SN5473J, N 6 
U4L931259X SN74151W 9 U6A547451X SN5474J, N SN5474J, N 6 
U4L931451X SN5475W QD: U6A548051X -. SN5480J, N SN5480J, N 9. 
U4L931459X SN7475W 9 U6A548251X . SN5482J, N SN54825, N 9 
U4L93 1559X SN74141W _SN74141W 9 U6A548651X SN5486J, N _SN54865, N gd 
U4L931651X SN54161W SN54163W 9 U6A549051 X SN5490J, N SN5490),N 9. 
U4L931659X - SN74161W SN74163W 9 U6A549151X SN5491AJ, N SN5491AJ, N 9. 
U4L9317511, SN5446AW - SN5446AW 9 U6A549251X SN5492J, N SN5492J,N eg 
U4L9317512 SN5447AW SN5447AW 9 U6A549351X SN5493J, N SN5493J, N 9.. 
U4L9317513 SN5446AW SN5446AW 9 U6A549551X SN5495AJ, N SN5495AJ, N 9 
U4L9317514 SN5447AW SN5447AW 9 U6A740059X SN7400J, N SN7400J, N 6 
U4L9317591 - -. SN7446AW SN7446AW 9 U6A740159X SN7401J, N SN7401J, N “6 
U4L9317592 SN7447AW SN7447AW 9 U6A740259X SN7402J, N SN7402J, N 6 
U4L9317593 _ SN7446AW SN7446AW 9 U6A740359X SN7403J, N SN7403J, N 6 
U4L9317594 . SN7447AW SN7447AW 9 U6A740459X SN7404J, N SN7404J, N 6 
U4L932151X SN54153W 9 U6A740559X SN7405J, N ~ SN7405J, N 6 
U4L932159xX SN74153W 9 U6A740859X SN7408J, N SN7408J, N --6 
U4L932251X SN54153W 9 U6A7410459X SN74104J3, N SN74104J, N — 6: 
U4L932259X SN74153W 9. U6A7410559X SN74105J, N SN74105J, N 6 
U4L932451X SN5485W 9 U6A741059X SN7410J, N .SN7410J, N 6. 
U4L932459xX .SN7485W 9 U6A7410759X SN74107J, N -$N74107J, N 6 
U4L932559X -SN74141W SN74141W 9 U6A742059X SN7420J, N SN7420J, N 6 
U4L9327511 ~ SN5448W SN5448W 9 U6A743059X SN74305, N SN7430J,.N 6, 
U4L9327512 SN5448W SN5448wW 9 U6A744059X SN7440J, N ~ $N7440J, N 6 
U4L9327591 SN7448W SN7448W- 9 U6A745059X SN7450J, N SN7450J, N 6.. 
U4L9327592 SN7448W ~. .SN7448W 9 U6A745159X SN7451J,N © ..-.. SN7451J, N 6 
U4L932851X SN5491AW 9 U6A745359X - SN7453J, N =: SN7453, N 6 
U4L932859X rs SN7491AW 9 U6A745459X - SN7454J, N SN7454J, N 6. 
U4L934251X SN54182W SN54182W 9. U6A746059X - $N7460J, N SN7460J, N 6. 
U4L934259X SN74182W ~SN74182W 9 U6A747059X ' §N7470J, N . »SN74705, N 6 
U4L934851X SN54180W og U6A747259X ~ .$N7472J5, N - SN7472J,N 6. 
U4L934859X PALS SN74180W 9 U6A747359X ~ §N7473J, N. -SN7473J, N 6 
U4L936051X _ SN54192W SN54192W a) U6A747459X SN7474J,.N » SN7474),N Oe 
U4L936059X SN74192W SN74192W +9 U6A748059X . SN7480J, N .-$N7480J5, N 9. 
U4L936651X _ SN54193W . SN54193W 9 U6A748259X - SN7482J, N -SN7482J, N 9 
U4L936659X SN74193W SN74193W | - 9 . U6GA748659X » §N74865, N » . SN7486J,:N 9. 
& U6A749059X SN7490J, N oe) 
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DTL/TTL CIRCUITS 
Fairchild TTL, Cont. 
Type . Direct Recommended Type Direct Recommended Se 
Number Repiacement for New Designs " . Number Repiacement .. for New Designs ss 
U6A749159X . - - SN7491AJ, N SN7491AJ, N 9 U6A900759X SN7430J, N 6 
U6A749259X “SN7492J, N SN7492J, N 9 U6A900851X SN54H53J, N ~ SN5453J, N 6 
U6A749359X SN7493J, N SN7493J, N 9. U6A900859X | SN74H53J, N -SN7453J, N 6 
U6A749559X -’ SN7495AJ, N SN7495AJ, N 9 U6A90095 1X SN5440J, N SN5440J, N 6 
U6A9N0051X : SN5400J, N SN5400J, N 6 U6A900959X SN7440J, N SN7440J, N 6 
U6A9NO059X SN74005, N SN74004J, N 6 U6A901251X SN5403J, N ~SN5401J, N 6 
‘U6A9N0151X SN5401J, N SN5401J, N 6 U6A901259X SN7403J, N SN7401J, N 6 
U6A9N0159X SN7401J, N- -$N7401J, N 6 U6A901651X SN5404J, N SN5404J, N 6 
U6A9N0251X SN54025, N SN5402J, N 6 U6A901659X SN7404J5, N SN7404J, N 6 
U6A9N0259X SN7402J, N SN7402J, N 6 U6A901751X SN5405J, N SN5405J, N 6 
U6A9N0351X SN5403J, N SN5403J, N 6 U6A901759X SN7405J, N SN7405J, N 6 
U6ASN0359X SN7403J, N SN7403J, N § U6A93805 1X SN5480J, N SN5480J, N 9 
U6A9N0451X SN5404J, N ‘SN5404J, N 6 U6A938059X SN7480J, N SN7480J, N 9 
U6ASN0459X SN7404J, N SN7404J, N 6 U6A938251X SN5482J, N SN5482J, N 9 
U6A9NO0551X SN5405J, N SN5405J, N 6 U6A938259X - SN7482J, N SN7482J, N 9 
U6A9NO559X ~ SN7405J, N SN7405J, N 6 U6A939051X SN5490J, N SN5490J, N 9 
U6A9N0851X SN5408J, N SN5408J, N 6 U6A939059X SN7490J, N . §N7490J, N 9 
UG6A9N0859X SN7408J, N SN7408J, N 6 U6A939151X SN5491AJ, N " SN5491AJ, N 9 
U6A9N10451X SN54104J, N SN54104J, N 6 U6A939159X SN7491AJ, N SN7491AJ, N 5 
U6A9N10459X - §N74104J, N SN74104J, N 6 U6A939251X SN5492J, N SN5492J, N: 9 
UG6AIN 1051X SN5410J, N SN5410J, N 6 U6A939259X SN7492J,N SN7492J,N 9 
UG6AQN 10551X SN54105J, N SN54105J,N 6 U6A93935 1X SN5493J, N SN5493J, N 9 
U6AQ9N 10559X SN74105J, N ~~ SN74105J, N 6 U6A939359X SN7493J, N SN7493J, N 9 
U6A9N 1059X SN7410J, N SN7410J, N 6 U6A939551X SN5495AJ, N SN5495AJ, N 9 
U6A9N10751X SN54107J, N SN54107J, N 6 U6A939559X SN7495AJ, N SN7495AJ, N 9 
U6A9N 10759X SN74107J, N SN74107J,.N 6 U6A96005 1X SN54122J, N 6 
-U6A9N2051X SN5420J, N SN5420J, N 6 U6A960059X SN74122J, N 6 
U6A9N2059X SN7420J, N SN7420J, N 6 U6A960151X SN54122J), N SN54122J, N 6 
U6A9N3051X SN54304J, N SN5430J, N 6 U6A960159X SN74122J, N SN74122J, N 6 
~U6A9N3059X SN7430J, N SN7430J, N 6 U6B9N7651X ~ SN5476J, N SN5476J, N 6 
U6A9N4051X SN5440J, N SN5440J, N 6 U6B9N7659X SN7476J, N SN74765, N 6. 
U6AIN4059X SN7440J, N SN7440J, N 6 O U6B547551X SN5475J5, N SN5475J, N 9 
U6A9N5051X SN5450J, N : SN5450J, N 6 U6B547651X SN5476J, N SN547635, N 6 
U6A9N5059X SN7450J, N SN7450J, N 6 U6B 548351X SN5483J, N SN5483J, N 9 
U6A9N5151X SN5451J, N SN5451J, N 6 U6B7414159X SN74141J, N SN74141J, N 9 
U6A9N5159X SN7451J, N SN7451J, N 6 U6B744159X SN74141J, N SN74141J, N 9 
U6A9N5351X SN5453J, N SN5453J, N 6. U6B 747559X SN7475J,N - SN7475J, N 9 
U6AIN5359X SN7453J, N SN7453J, N 6 U6B747659X SN7476J, N SN7476J, N 6 
U6A9N5451X SN5454J, N SN5454J, N 6 U6B748359X SN7483J, N SN7483J, N 9 
U6A9N5459X SN7454J, N SN7454J, N 6 U6B901451X : SN5486J, N @9 
U6A9N6051X SN5460J, N SN5460J, N 6 U6B901459X ' SN7486J, N 9. 
U6ASN6059X SN7460J, N SN7460J, N 6 U6B901551X SN5402J, N 6 
U6A9N7051X SN5470J, N SN5470J, N 6 U6B901559X SN7402J, N 6 
U6A9N7059X SN7470J, N SN7470J, N 6 U6B930451X SN5482J, N 9 
U6A9N7251X ~SN54725,N SN5472J,N 6 U6B930459X . SN7482J, N 9 
U6A9N7259X SN7472J, N ~SN74725,N_. “6 U6B930751X  SN5448J, N SN54485, N 9 
U6A9N7351X SN5473J, N SN5473J, N 6. U6B930759X SN7448J, N SN7448J, N 9 
U6A9N7359X ~SN7473J, N SN7473J, N 6 U6B930951X SN54153J, N 9 
U6A9N7451X | SN5474J, N SN5474J,'N 6 U6B930959X -SN74153J, N 9 
U6A9N7459X SN7474J, N SN7474J,N | 6 U6B931559X 'SN74141J, N SN74141J, N 9 
U6A9N8651X SN5486/J, N SN5486J, N ges U6B932559X ~ §N74141J,N -SN74141J, N 9 
U6A9N8659X SN7486J, N ~SN74865, N 9. U6B934851X ; . SN54180J, N 9 
U6A900051 X SN54104J, N SN54104J, N 6 U6B934859X ae ~~ SN74180J, N 9 
U6A900059X SN74104J, N -* SN74104J5, N 6 U6B937551X ~~ SN5475J5, N -SN5475J, N 9 
U6A900151X SN54105J, N - SN54105J, N 6 U6B937559X — SN7475J, N - -SN7475J5, N 9 
U6A900159X ~§N74105J, N SN74105J, N 6. U6B938351X SN5483J, N ~~ SN5483J, N 9 
U6A900251X SN5400J, N SN5400J, N 6 U6B938359X ~ SN74835, N SN7483J, N 9 
U6A900259X ~SN7400J, N ~ SN7400J, N 6 U6N5418151X -SN54181J, N SN54181J, N 9 
U6A900351X SN5410J, N -SN5410J, N 6 U6N7418159X SN74181J, N. SN74181J, N 9g 
U6A900359X “SN7410J, N ~~ SN7410J, N- 6 U6N930651X aS ~ SN54190J, N 9 
U6A900451X * SN5420J, N “SN5420J, N 6 U6N930659X a SN74190J, N 9 
U6A900459X ~~ SN7420J, N ‘$N7420J, N 6 U6N931151X —SN54154J, N SN54154J, N 9 
U6A900551 X  SN5450J, N -SN5450J, N 6 U6N931159X 'SN74154J, N SN74154J, N 9 
U6A900559X SN7450J, N SN7450J, N 6 U6N934051X : om SN54181J, N 9 
U6A900651X SN5460J, N ~SN5460J,-N 6 U6N934059X SN74181J, N 9 
U6A900659X ~SN7460J, N ~ SN7460J, N 6 U6N934151X - SN541813, N ~SN54181J, N 9 
U6A900751 X ~ SN5430J, N 6 -U6N934159X -SN74181J, N SN74181J, N 9 
. vA S 
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DTL/TTL CIRCUITS 

Fairchild TTL, Cont. | 

2 Type Direct Recommended: Sec Type - ees Direct Recommended Bec 

' Number Replacement for New Designs : Number “> .Replacement for New Designs ee 
U7A935051X . 'SN5490J, N 9 U7B9317511 - SN5446AJ, N SN5446AJ, N a9 
U7A935059X SN7490J, N° 9 U7B9317512 SN5447AJ, N -SN5447AJ, N 9 
U7A935651X _ SN5493J, N 9 U7B9317513 SN5446AJ, N SN5446AJ, N 9 
U7A935659X SN7493J, N 9 U7B9317514 SN5447AJ, N SN5447AJ, N 9 
U7B5418251X SN54182J, N SN54182J, N 9 U7B9317591 _ SN7446AJ, N SN7446AJ, N 9 
U7B5419251X _ $N54192J, N- SN54192J, N 9. U7B9317592 SN7447AJ,N SN7447AJ, N 9 
U7B5419351X ‘SN54193J, N SN54193J, N 9 U7B9317593 SN7446AJ, N SN7446AJ, N “g: 
U7B544251X _ SN5442J, N SN54425, N 9 U7B9317594 SN7447AJ, N SN7447AJ, N 9 
U7B544351X _SN5443J, N SN5443J,.N 9 U7B932151X - §N54153J, N 9 
U7B544451X _ SN5444J,N SN5444J, N 9 U7B932159X _§N741534, N 9 
U7B544651X SN5446J, N SN5446J,N 9 U7B932251X  .$N54153J, N a: 
U7B544751X SN5447J5, N -SN5447J, N 9, U7B932259X SN74153J, N 9. 
U7B544851X _ SN54485, N SN5448J, N 9. U7B932451X -  SN5485U, N 9 
U7B549451X _ SN5494J, N | ~ SN5494J, N 9 U7B932459X SN7485J, N 2 Wg) 
U7B549651X __ SN5496J, N- ~SN5496J, N 9 U7B9327511 --SN5448),N SN5448J, N ge 
U7B7418259X SN741824, N .$N74182J, N°. 9 U7B9327512 SN54485, N ‘SN5448J, N 9g . 
U7B7419259X : SN74192J, N SN741925, N 9 U7B9327591 SN7448J, N : SN7448J, N 9 
U7B7419359X SN74193J, N. SN74193J, N 9 U7B9327592 SN7448J,N SN7448J, N “9. 
U7B744259X SN7442J, N SN7442J, N 9  U7B932851X | . SN5491AJ, N 9 
U7B744359X . SN7443J, N SN7443J,N 9 U7B932859X pee ar aay Beg Se SN7491AJ, N oa: ee 
U7B744459X _. SN7444J,N SN7444J, N 9 U7B934251X - §N54182J),N — -_SN54182J,N a) 
U7B744659X _SN7446J, N SN7446J, N ee U7B934259X SN74182J, N- --$N74182J, N 9 
U7B744759X SN74475,N. _ SN7447J5,N 9 U7B935251X ~SN5442J, N _SN5442J, N 9. 
U7B744859X — SN7448J,N SN74485, N “3. U7B935259X SN7442J, N SN7442J,N “9 
U7B749459X —. SN7494J,N _SN7494J5,N- 9 U7B935351X_ _ SN5443J, N  SN5443J, N 9 
U7B749659X - SN7496J,N SN7496J,.N | 9 U7B935359X _ SN7443J, N SN7443J,N — 9 
U7B902051X a, — §N54111J,N 6 - U7B935451X ~ SN5444),N ~SN5444J, N cn 
U7B902059X _ SN74111J,N acre U7B935459X ~ -SN7444J,N ss SN7444J,N 9 
U7B902251X SN54111J, N eee U7B9357511 -SN5446AJ, N _ SN5446AJ,.N 9 
U7B902259X_ ~~ SN741115,N. 6) U7B9357512 SN5447AJ,N. SN5447AJ, N 9. 
U7B902451X — SN5411145,N - 6 U7B9357591 | ~ SN7446AJ, N- SN7446AJ, N- ee) 
U7B902459xX ae — -SN74111J,N_ 6 U7B9357592  SN7447A4J, N ~ SN7447AJ, N. 9) 
U7B930051X -§N541955, N- ~SN54195J, N oak: ee U7B935851X. ~ SN54485, N ~SN54485,N “ge 
U7B930059X: ~ §N74195J,N SN74195J, N o ~U7B935859X ~ SN7448J, N -SN74485,N | 9 
U7B930151X cake SN5442J, N- oe U7B936051 X ~ -§N54192J, N- -SN541925,.N tase 
U7B930159X SN7442J, N 29  U7B936059X ~ $N74192J,N SN74192J, N. go 
U7B931051X | »_SN54160J,N  --—-«- SN54160J, N “ge U7B936651X SN54193J, N 5N541935, N 9 
U7B931059X ~ §N74160J, N _. SN741605,N — eG U7B936659X ~ ~~ §N74193J, N SN74193J, N a: 
U7B931251X — eae F SN54151J, N es -U7B939451X ~ SN5494J, N. _»SN5494J,N oe 
U7B931259X _ SN741515,N 9 U7B939459X SN7494J, N  SN7494J, N 9" 
U7B931451X “SN5475J, N - 9 U7B939651X SN5496J,N SN5496J, N 9 
U7B931459X _.. §N7475J,N “9 U7B939659X ~ SN7496J, N ~ SN74964J, N gee 
U7B931651X - SN54161J,N ss SN541614,N. 9 U7B960251X : ~ + §N54123J, N 6 
U7B931659X _  $N74161J, N _ §N74161J, N 9° U7B960259X | ~ -§N74123J,N 6 
MotorolaDTL 

Type te os Direct: Recommended a i Type. Direct — Recommended: site em, : 
Number - Bae ny Replacement _ for New Designs : Number. Replacement for New Designs ngs - 

MC830F - eae ~. -~SN15830U on SN7420W in «Ye MC836L, P SN15836J, N SN7405J, N 6 
MC830L,P =. » SN15830J, N SN7420J, N 6 . MC837F —  SN15837U ‘SN7405W 6a 
MC831F SN16831U ~SN74110W 6 MC837L, P SN15837J, N SN7405J, N 24.6%: 
MC831L, P SN 15831J5,N ~ -§N741105, N 6 -MC838F poe  SN74162W 9 
MC832F _.. -o$N15832U - SN7440w 6 MC838L, P Pee ~ §N74162J,N Qo 
MC832L, P -. SN15832J, N SN7440J, N 6 - MC839F . 2 -  SN74163W Qu 
MC833F. —-— . SN15833U5—=—<CStSsS SN AGW 68 ‘MC839L,P. MAS SN74163J, N og 
MC833L, P ~~ -§N15833J,N ss SN7460J, N 6 MC840F SN15835U) SN7405W_ 6. 
MC834F ~ SN15834U)-—  SN7405W 6 MC840L,P ..SN15835J, N SN7405J,.N 6. 
MC834L,P «ss SN15834J,N--SN7405J,N 6 _ MC842F Te © - -SN7474W a B 
MC835F ~-SN15838U—— SN7405W 6 MC842L, P eee ~ §N7474J,N eG at 
MC835L, P. -. §N15838J,N.- - SN7405J, N 6 “MC844F —. -SN15844U — _ SN7440W 6 


MC836F  ==——-—sSSN15836U.—~<C~s~*«~CSS NAO - MC844L,P - SN15844J, N SN7440J,N 





INCORPORATED : | 
POST OFFICE BOX 5012 * DALLAS, TEXAS 75222 


- JEXAS INSTRUMENTS  ———s—‘“‘“—~s~s~™:CsiS DC 


CROSS-REFERENCE GUIDE 





| DTL/TTL CIRCUITS 
Motorola DTL, Cont. 3 / 
Type Direct Recoiimended Type Direct Recommended $ 
Number Repiacement for New Designs . ~ Number . Replacement ~ for New Designs sh 
MC845F ‘SN15845U SN74110W 6 MC930F SN15930U SN5420W 6 
MC845L, P SN15846J, N SN74110J, N 6. MC930L SN15930J, N SN5420J, N 6 
MC846F SN 15846W SN7400W 6 MC931F SN15931U SN54110W 6 
MC846L, P - SN15846J, N SN7400J, N 6 MC931L SN15931J, N SN54110J,N_ - ‘6 
MC848F SN 15848U SN74110W 6 MC932F SN15932U SN5440W 6 
MC848L, P SN15848J, N_ SN74110J, N 6 MC932L SN15932J, N SN54404, N 6 
MC849F SN15849U SN7400W — 6 MC933F SN15933U | SN5460W 6 
MC849L, P ~SN15849J, N SN7400J, N 6 MC933L SN15933J, N SN5460J, N 6 
MC850F SN 15850U SN74110W 6 MC934F SN15934U SN5405w «6 
MC850L, P SN15850J, N SN74110J, N 6 MC934L ' §N15934J, N SN5405J, N 6 
MC851F° SN 15851U SN74121W 6 MC935F SN 15938U SN5405W . ~ - 6 
MC851L, P SN 158515, N~ SN74121J, W 6 MC935L SN 15938J, N SN5405J, N 6 
MC852F -SN158099U SN7476W 6 MC936F SN 15936U SN5405W 6 
MC852L, P ~SN158099J, N SN7476J, N 6 MC936L SN 15936J, N SN5406J, N 6 
MC853F SN 158093U SN7473W | 6 MC937F SN15937U _ SN5405W 6 
MC853L, P .. SN158093J, N -SN7473J,N ° 6 MC937L SN 159375, N SN5405J, N 6 
MC855F SN158097U SN7476W 6 MC938F SN54162W 9 
MC855L, P _SN158097J, N- SN7476J, N. 6 MC938L SN54162J, N 9 
MC856F “SN 158094U SN7473W | 6 MC939F SN54163W 9 
MC856L, P SN 158094J, N SN7473J, N 6 MC939L SN54163J, N 9 
MC857F SN15857U SN7437W 6 MC940F SN15935U SN5405W 6 
MC857L, P SN15857J, N SN7437J, N- 6 MC940L SN 15935J, N _ SN5405J, N 6 
MC858F SN 15858U SN7437W 6 MC842F ” SN5474W 6 
MC858L, P SN15858J, N SN7437J, N 6 MC842L . SN5474J, N 6 
MC860F SN74H 103W 7 MC944F | ~~ SN15944U SN5440W - 6 
MC86OL, P + SN74H103J, N 7 MC944L SN15944J, N SN5440J, N 6 
MC861F SN15861U SN7420W 6 MC945F — SN15945U §N54110W 6 
MC861L, P SN15861J, N SN7420J,N 6 -MC945L ~ SN15945J, N SN54110J, N_ 6 
MC862F SN15862U SN7410W 6 MC946F SN 15946U SN5400W | 6 
MC862L, P SN 15862J, N  SN74104J, N 6 MC946L SN15946J, N- SN5400J, N 6 
MC863F SN15S63U SN7410W 6 MC948F SN 15948U SN54110W 6 
MC863L, P SN 15863J, N SN7410J, N 6 MC948L SN 15948J, N SN54110J, N 6 
MC1800F SN151800U SN7420W 6 MC949F ~§N15949U SN5400W 6 
MC1800L, P ~ §N151800J, N SN74205, N 6 MC949L. SN 159494J, N SN5400J, N 6 
MC1801F SN151801U SN7420W 6 MC950F ~ §N15950U SN54110W 6 
MC1801L, P -$N151801J, N SN7420J, N 6 MC950L SN15950J, N SN54110J; N 6 
MC1802F SN151802U SN7430W 6 MC951F SN15951U SN54121W «6 
MC1802L, P SN 151802J, N -SN7430J, N . 6 MC951L SN15951J, N SN5412J, N 6 
MC1803F ~$N151803U SN7430W 6 MC952F . SN159099U © SN5476W 6 
MC1803L, P SN151803J, N SN7430J, N 6 MC952L  SN159099J, N SN5476J, N 6 
MC1804F SN151804U SN7430W . 6 MC953F SN 159093U _ SN5473W 6 
MC1804L, P SN151804J, N SN7430J, N 6 MC953L SN159093J, N SN5473J, N 6 
MC1805F SN151805U SN7430W 6 MC955F - §N159097U SN5476W 6 
MC1805L, P $SN151805J, N SN7430J, N 6 MC955L SN159097J,N = _SN5476J,N 6 
MC1806F -$N151806U SN7408W 6 MC956F SN159094U _ SN5473W 6 
MC1806L, P SN151806J, N SN74084; N 6 MC956L. SN159094J, N SN5473J, N 6 
MC1807F SN151807U SN7408W_ 6 _MC957F SN15957U SN5437W 6 
MC1807L, P SN151807J, N SN7408J,.N 6 MC957L SN 15957J, N° SN5437J,N 6 
MC1808F SN 151808U SN7432W 6 MC958F SN15958U SN5437W 6 
MC1808L, P SN151808J, N SN7432J, N 6 MC958L SN 15958J, N SN5437J, N 6 
MC1809F SN151809U SN7432wW 6 MC860F SN54H103W aay 
MC1809L, P SN151809J, N SN7432J, N 6 MC860L — oo, SN54H103J, N 7 
~ MC1810F . SN151810U SN7402W 6 MC961F SN15961U SN5420W 6 
MC1810L, P SN151810J, N SN7402J, N 6 MC961L SN15961J, N SN5420J, N 6 
MC1811F° SN151811U - SN7402W 6 MC962F SN15962U ~ SN5410W 6 
MC4811L, P SN151811J, N _SN7402J,N 6 MCc962L SN 159625, N .. SN5410J, N 6 
MC1812F  §N151812U SN7486W QQ MC963F SN15963U SN5410W 6 
MC1812L, P SN151812J, N SN7486J, N 9 MC963L SN 15963J, N SN5410J, N 6) 
MC1813L, P. SN7475J, N 9 MC 1900F SN151900U . SN5420W be 
MC1814F SN7475W 9 MC1900L SN151900J, N “-SN5420J, N 6 
MC1814L, P SN7475J, N 9 MC1901F SN151901U SN5420W 6 
MC1815F SN74H101W 7 MC1901L SN151901J,N - © SN5420J,N  & 
MC1815L, P SN74H101J, N 7 MC 1902F -§N151902U '  SN5430W 6 
MC1816F SN74H101W eF MC 1902L. 'SN151902J,N . . SN5430J, N 6 
~ MC1816L, P SN74H101J, N 7 MC1903 - SN151903U SN5430W #26 
MC1818F SN7403W ~ 6B MC1903L SN151903J, N SN5430J, N “6 
MC1820L, P. ~ SN7403J, N 6 MC1904F SN151904U _ SN5430W 6 
' MC1820L, P SN151820J, N SN7406J, N 6 MC 1904L SN151904J, N ” .SN5430J, N 6 


B-32 


TEXAS INSTRUMENTS | 


POST OFFICE BOX 5012 e« DALLAS, TEXAS 75222 


INCORPORATED 





CROSS-REFERENCE GUIDE 








DTL/TTL CIRCUITS 
Motorola DTL, cont. 
Type wx Direct _ Recommended — 5 Type ; Direct Recommended © 
Number Replacement for New Designs - a Number Replacement for New Designs = 
MC 1905F SN151905U SN5430W 6 MC1912L SN151912U SN5486W. 9 
MC1905L SN151905J, N SN5430J, N 6 MC 1912L SN151912J, N SN54864J, N 9. 
MC1906F SN151906U -SN5408W 6 MC1913F ne SN5475W 9 
MC 1906L §N151906J, N SN5408J, N 6 MC1913L SN5475J, N 9 
MC1907F SN151907U SN5408W 6 MC1914F SN5475W 9 
MC1907L | 'SN151907J, N SN54084, N ° 6 MC1914L SN5475J, N 9 
MC1908F °SN151908U SN5432W 6 MC1915F ‘SN54H101W - od 
MC1908L SN151908J, N SN5432J, N 6 MC1915L - SN54H101J, N 7 
MC 1909F - ~ §N151909U SN5432W 6 MC 1916F SN54H 101W 7 
MC1909L SN151909J, N -SN5432J, N 6 MC1916L SN54H101J, N 7 
MC 1910F SN151910U = ~~ SN5402W 6 MC 1918F SN5403W 6 
MC1910L SN151910J, N- 'SN5402J, N 6 MC1918L -SN5403J, N 6 
MC1911F —$N151911U SN5402W 6 MC1920L SN151920J, N SN5406J, N 6 
MC1911L ~ §N151911J, N SN5402J, N 6 lags 
Motorola TTL 
Type - ‘Direct Recommended Sec. Type Direct Recommended Gee. 
Number _ Replacement For New Designs. Page Number Repiacement for New Designs : 
MC400F SNG42U SN7420W 6 MC423F SNF 102U SN7473W 6 
MC400L, P SNG42J, N SN7420J, N 6- MC423L, P SNF 102J, N SN7473J, N 6 
- MC401F -SNG52U SN7453W 6 MC424F SNF112U SN7476W 6 
~ MC401L, P SNG52J, N SN7453J, N 6 MC424L, P SNF 112J, N SN7476J, N 6 
MC402F SNG62U SN7430W 6 MC425F SN7404W 6 
MC402L, P SNG62J, N ‘SN7430J, N 6 MC425L, P ae SN7404J, N 6 
MC403F SNG92U _ SN7486W 9 MC426F ~ SNG82U SN7413W 6 
~ .MC403L, P SNG92J, N _ SN7486J, N 9 MC426L, P -SNG82J, N SN7413J,.N 6 
~ MC404F — SNG 102U 'SN7453W 6 MC427F SNG282U SN74H52W. 7 
_ MC404L, P SNG102J, N SN7453J,.N 6 MC427L, P SNG282J, N SN74H52J, N Ts 
MC405F _ SNG112U SN74H55W | 7 MC428F SN74H61W 7 
MC405L, P SNG112J, N SN74H55J, N 6 MC428L, P i SN74H61J, N te: 
MC406F - S§NG122U SN7430W | 6 " MC450F .. SNG43U | SN7420W 6) 
-MC4O6L, P SNG122J, N SN7430J, N 6 MC450L, P SNG43u, N SN7420J, N 6 
MC407F | SNG132U SN74S 140W 5 MC451F SNG53U SN7453J, N 6 
MC407L, P _ SNG132J, N° SN74S140J, N 5 MC451L, P ‘SNG53J, N SN7453J, N 6 
MC408F SNG142U SN7400W 6 MC452F SNG63U SN7430W 6 
MC408L, P SNG142J, N SN7400J, N 6 MC452L, P SNG63J, N SN7430J, N 6 
MC409F SNG152U SN74H62W 7. MC453F SNG93U SN7486W 9 
MC409L, P SNG152J, N SN74H62J, N 7 MC453L, P SNGOJ, N SN7486J, N 9 
 MC410F ~ SNG172U SN7460W 6 MC454F -SNG103U SN7453W 6 
MC410L,-P SNG172J, N- SN7460J, N 6 MC454L, P SNG103J, N SN7453J, N. 6 
MC411F — SNG 182U SN7430W 6 MC455F SNG113U SN74H55W 7 
MC411L, P SNG 182J, N- SN7430J, N 6 MC455L, P SNG113J, N SN74H55J, N 7 
MC412F ~SNG192U SN7410W 6 MC456F SNG123U _ SN7430W 6 
MC412L, P _ SNG192J, N_ SN74104J, N 6 MC456L, P SNG 1234, N SN7430J, N 6 
MC413F  SNF12U— SN7472W 6 MC457F SNG133U -SN75S140W 5 
MC413L, P _ SNF12J,N SN7472J, N «6 MC4571L, P SNG 133J, N 'SN74S140J,.N 5 
MC414F SNF22U . SN7472W 6 MC458F SNG143U _ SN7400W 6 
MC414L: P ~ SNF22J,N SN7472J, N 6 MC458L, P SNG143J, N ~ SN7400J, N 6. 
MC415F SNF52U SN7472W 6 MC459F SNG153U SN74H62W 7 
MC415L, P _ SNF52J, N SN7472J, N 6 MC459L, P SNG 153J, N SN74H62J, N.- 7 
MC416F SNF62U ~ SN74H101W 7 MC460F SNG173U SN7460W . 6 
MC416L, P SNF62J, N SN74H101J, N 7 MC460L, P _ S§NG173J, N —SN7460J, N_ 6 
MC417F | SN74105W 6 MC461F ~SNG183U SN7430W 6 
MC417L, P . i SN74105J, N 6 MC461L, P _ SNG183J, N SN7430J, N 6 
MC419F _ SNG162U -SN7438W 6 MC462F SNG193U SN7410W 6 
MC419L, P - SNG 162J, N SN7438J, N 6 MC462L, P SNG193J, N ~$N74105,N. 6 
MC420F . - _ SNG72U -SN7450W 6 MC463F “SNF 13U SN7472W 6 
MC420L,.P - SNG72J, N° SN7450J, N oe MC463L, P ‘SNF 13J, N SN7472J, N 6 
MC421F . SNF32U SN74104W “6  MC464F SNF23U SN7472W 6. 
MC421L, P _ -SNF32J, N. -SN74104J, N 6 MC464F SNF23J, N SN74724J, N 6 
MC422F . - SN7474W 6 MC465F SNF53U SN7472W 6 
MC422L, P SN7474J, N 6) MC465L, P SNF53J, N SN7472J, N 6. 
‘TEXAS INSTRUMENTS | Pee B33 
INCORPORATED es 


POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


CROSS-REFER ENCE GU IDE 
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DTL/TTL CIRCUITS | 
Motorola TTL, Cont 
Type Direct Recommended S Type Biber Direct Recommended: s 
Number Replacement for New Designs ia Number Replacement — for New Designs. oF 
MC466F SNF63U --SN74H101W 7 MC522L a -- --§N5474J, N 6 
MCA466L, P SNF63J, N --SN74H101J, N 7. MC523F ... SNF 100U SN5473W 6 
~MC467F SN74105W 6 MC523L SNF 100J, N SN5473J, N - 6 
MC467L,-P ae ~-SN74105J, N 6: MC524F _ SNF 110U SN5476W 6 
MC469F SNG163U SN7438W 6. MC524L SNF 110J, N SN5476J, N 6 
“MC469L, P SNG163J, N -SN7438J, N- 6- MC525F SN5404W 6 
MC470F | ~SNG73U -SN7450W 6 MC525L 7 SN5404J, N 6 
MC470L, P SNG73J, N SN7450J, N 6. MC526F _-SNG80U SN5413W 6 
MC471F SNF33U SN74104W 6 MC526L ~ SNG8OJ, N SN5413J, N 6 
MC471L, P SNF33J,.N SN74104J, N 6 MC527F SNG280U SN54H52W 7 
MC472F SN7474W 6 MC527L SNG280J, N SN54H52J, N 7 
MC472L, P my . SN7474J, N 6 MC528F an SN54H61W 7 
_ MC473F ..SNF103U SN7473W 6 MC528L SN54H61J, N ee: 
MC473L, P _ SNF 103J,N SN7473J, N 6 MC550F -‘SNG41U SN5420W 6 
MC474F SNF113U SN7476W 6 MC550L SNG41J, N SN5420J, N 6 
MC474L, P SNF 113J, N SN7476J, N 6 MC551F SNG51U SN5453W 6 
MC475F SN7404W 6 MC551L SNG51J, N SN5453J, N 6 
MC475L, P SN7404J, N 6 MC552F SNG61U SN5430W 6 
MC476F SNG83U SN7413W 6 MC552L SNG61J, N SN5430J, N. 6. 
MC476L, P SNG83J, N SN7413J, N 6 MC553F SNG91U SN5486W 9 
MC477F SNG283U SN74H52W 7 MC553L SNG91J, N SN5486J, N 9 
MC477L, P SNG283J, N SN74H52J, N 7 MC554F SNG101U SN5453W 6 
‘MC478F SN74H61W 7 MC554L SNG101J, N SN5453J, N 6 
MC478L, P > SN74H61J, N 7 MC55F SNG111U SN54H55W 7 
MC500F -_ SNG40U SN5420W 6 MCS55L SNG111J, N SN54H55J, N 7 
MC500L  SNG40J, N SN5420J, N 6 MC556F SNG121U SN5430W ~ 6 
MCS501F SNG50U SN5453W_ 6 MC556L SNG121J,N SN5430J, N 6 
MCS50I1L SNG5OJ, N SN5453J, N a: } MC557F SNG131U SN54S 140W a 
_. MC502F SNG60U SN5430W 6 MC557L SNG131J, N “SN54S140J, N Be 
~ MC502L SNG6OJ, N SN5430J, N 6 MC558F SNG141W SN5400W ee 
~MC503F SNG90U SN5486W 9 MC558L ‘SNG141J,N SN5400J; N . 6 
MC503L “SNG9QOJ, N SN5486J, N- - 9 MC559F SNG151U “SN54H62W 7 
MC504F ‘SNG100U SN5453W 6 MC559L SNG151J, N SN54H62J,N 7 
MC504L SNG100J, N SN5453J, N 6 MC560F SNG171U SN5460W 6 
MC505F ~-$NG110U SN54H55W 7 MCS560L SNG171J, N SN5460J, N 6 
‘MC505L ~ SNG110J, N _ SN54H55J, N ae MC561F SNG181U  SN5430W “6 
MC506F SNG120U SN5430W 6 MC561L SNG181J, N SN5430J, N° 6 
MC506L SNG120J, N SN5430J, N 6 MC562F . SNG191U SN5410W 6 
MC507F SNG130U SN54S 140W 5 MC562L _ SNG191J,N SN5410J, N 6° 
MC507L - SNG130J, N SN54S 1404, N 5 MC563F SNF11U SN5472W 6 
MC508F ~ -SNG140U SN5400W 6 MC563L SNF11J,N _ SN5472J,N 6 
MC508L SNG140J, N SN5400J, N 6 MC564F SNF21U ~-SN5472W © 6 
MC509F ~SNG150U SN54H62W 7 MC564L —SNF21J,N SN54725, N 6 
MCS509L SNG150J, N SN54H62J, N 7 MC565F SNF51U SN5472W 6 
’ MC510F ~ SNG170U SN5460W 6 MC565L _ SNF51J,N SN5472J, N 6 
MC510L - SNG170J, N SN5460J, N 6 § . MC566F SNF61U. SN54H 101W 7 
MC511F _ SNG180U SN5430W “6 MC566L SNF61J, N SN54H101J, N 7 
MC511L SNG 180J, N° SN5430J, N 6 -MC567F ae  SN54105W | 6 
MC512F SNG190U ~SN5410W 6 MC567L ~ SN54165J, N 6 
‘MC512L. ~ SNG190J, N - SN5410J, N 6 MC569F. SNG161U ~ SN5438W 6 
MC513F SNF 10U ~ SN5472W 6 MC569L SNG161J, N ~ SN5438J, N 6 
MC513L ‘SNF 10J, N ~-$N5472J, N 6 MC570F — SNG71U _SN5450w 6 
/ MC514F “SNF20U_ 'SN5472W 6 MCS70L _ SNG71J, N ~ __SN54504, N 6 
MC514L SNF20J, N SN5472J, N 6 MC571F SNF31U — -SN54104W 6 
MCS5I15F. . SNF50U ‘SN5472W 6 MC571L  SNF31J,N ~~ SN54104J, N 6 
MC515L - ~ SNF50J, N SN5472J, N 6 MC572F ao SN5474W 6 
MC516F . __ SNF60U SN54H101W 7 MC572L eens SN5474J, N 6 
MC516L ~~ SNF6OJ, N ~ SN54H101J, N 7 MC573F SNF 101U SN5473W 6 
MC517F  SN54105W a: MC573L -SNF101J, N SN5473J, N 6 
MC5I7L : -- §N541054, N 6 _ MC574F ~ SNF111U SN5476W 6 
MC519F - “SNG160U ~ SN5438W 3G MC574L SNF111d,N “SN5476J, N 6 
MC519L - -S§NG160J, N ~SN54384J, N 6 MC575F os “SN5404wW 6 
‘MC520F - SNG70U SN5450W 6 _MC575L ~SN54045, N 6 
MC520L SNG70J,N . - SN5450J, N Be MC576F -SNG81U “ SN5413W © 6 
MC521F ~”- SNF30U ~. -SN54104W 6 MC576L _ SNG81J,N - SN5413J,N 6 
MC521L - SNF30J, N — -SN54104J, N 6 MC577F ~ §NG281U . SN54H52W at 
MC522F ey ~ SN5474W 6 MC577L. -- S$NG281J, N _ SN54H52J, N vad 
B-34 TEXAS INSTRUMENTS 
INCORPORATED 


CROSS-REFERENCE GUIDE 








DTL/TTL CIRCUITS 
Motorola TTL, Cont. 
Type . Direct Recommended e | _ Type Direct | Recommended es 
Number = Replacement for New Designs ie _ Number Replacement for New Designs : 
MC578F ee SN54H61W 7 MC2073F SNF 123U SN74H103W_ 7 
MC578L SN54H61J, N 7 MC2073L, P SNF 123J, N SN74H103J, N 7 
MC2000F ‘SNG212U SN74H55W 7 MC2074F SNF 133U SN74H 108W — 7 
MC2000L, P SNG212J,N SN74H55J, N 7 MC2074L, P SNF 133J, N SN74H 108J, N 7 
MC2001F ~ SNG222U. | SN74HOOW ca MC2075F SNF 203U “SN74H 102W 7 
MC2001L, P - SNG222J, N SN74HOOJ, N 7 MC2075L, P SNF203J, N SN74H 102J, N 7 
MC2002F SNG232U _ SN74H62W 7 MC2076F SNF213U SN 74H 101W a; 
MC2002L, P -SNG232J, N _ SN74H62J, N Mi MC2076L, P SNF213J, N $N74H101J, N 7 
MC2003F SNG242U SN74H20W 7 MC2078F SN74H101W | 7 
MC2003L, P “SNG242J, N SN74H20J,.N 7 MC2078L, P SN74H101J, N 7 
MC2004F SNG252U © SN74H53W 7 MC2100F SNG210U SN54H55W 7 
MC2004L, P SNG252J, N SN74H53J, N 7 MC2100L SNG210J, N - SNS54H55J,.N 7 
MC2005F ~ ” SNG262U SN74H30W 7 MC2101F SNG220U - SN54HOOW | 7 
MC2005L, P ~ SNG262J, N_ SN74H304, N 7 MC2101L SNG220J, N SN54HOOJ, N 7 
MC2006F | SNG272U SN74H60W 7 MC2102F SNG230U - SN54H62W | 7 
MC2006L, P " SNG272J,N_ SN74H604, N 7 MC2102L SNG230J, N SN54H62J, N 7 
MC2007F - SNG322U SN74H 10W 7 MC2103F SNG240U | SN54H20W 7 
MC2007L, P ~ SNG322J,N SN74H 104, N 7 MC2103L “SNG240J, N SN54H20J,.N 9 
MC2008F SN74HO4W 7 MC2104F SNG 250U SN54H53W “7 
MC2008L, P . SN74HO04J, N 7 MC2104L SNG250J, N SN54H53J, N “7 
MC2009F . “SNF 252U SN74H 102W 7 MC2105F SNG260U - SN54H 30W 7 
MC2009L, P “SNF 2525, N- SN74H102J, N 7 MC2105L. SNG260J, N SN54H30J, N 7 
MC2010F SNF 262U SN74H101W- 7 MC2106F SNG270U SN54H6OW | 7 
MC2010L.,, P SNF 2625, N SN74H101J5, N 7 MC2106L SNG270J, N SN54H60J, N - 
MC2011F ~ SNG202U SN74H 30W 7 MC2107F SNG370U SN54H 10W aq 
MC2011L, P SNG202J, N SN74H 30J, N 7 MC2107L SNG320J, N SN54H 105, N 24 
MC2012F SNG302U SN74H53W . 7 MC2108F SN54HO4W 7 
MC2012L, P ~ $NG302J, N SN74H53J, N 7 MC2108L SN54HO4J, N > 
MC2013F SNG312U SN74H50W a MC2109F SNF250U © “SN54H 102W cea 
MC2013L,P SNG312J, N SN74H50J, N 7 MC2109L SNF250J, N SN54H 1024, N 7 
MC2023F SNF 122U SN74H103W 7 MC2110F SNF260U SN54H101W 7 
MC2023L,P > SNF 122J, N SN74H 103J, N 7 MC2110L SNF 260J, N ~ SN54H101J, N ny 
MC2024F SNF 132U SN74H108W 7. MC2111F SNG200U SN54H30W 7 
MC2024L, P. “SNF 132J, N SN74H108J, N 7 MC2111L SNG 200J, N SN54H30J, N 7 
MC2025F ‘SNF 202U SN74H 102W 7 MC2112F SNG300U - SN54H53W aon 
MC2025L, P ~~ SNF202J,N SN74H102J, N ay MC2112L. SNG3003J, N SN54H53J, N Be 
MC2026F. ‘SNF212U SN74H101W 7 MC2113F SNG310U ‘SN54H50W | oi 
MC2026L, P --SNF212J, N SN74H101J, N 7 MC2113L . SNG310J, N _ SN54H50J, N 7 
MC2028F | SN74H101W 7 MC2123F -SNF120U SN54H 103W ays 
MC2028L, P ae SN74H1014J, N 7 MC2123L “SNF 120J, N SN54H 103J, N 7 
MC2050F ~ SNG213U SN74H55W ey ‘MC2124F SNF 130U SN54H 108W 7 
MC2050L, P ~ SNG213J, N SN74H55J, N 7 MC2124L SNF 130J, N ‘SN54H 1084, N ey, 
MC2051F ~ $NG223U SN74HOOW ot MC2125F SNF 200U SN54H102W 7 
MC2051L, P — SNG223J, N. SN74HOOS, N 7 MC2125L SNF 200J, N SN54H 102J, N 7. 
MC2052F. ~SNG233U) SN74H62W 7 MC2126F SNF210U SN54H101W 7 
MC2052L, P _ SNG233J, N SN74H62J, N 7 MC2126L SNF210J, N SN54H101J, N 7 
MC2053F “SNG243U_. SN74H20W a MC2128F SN54H 101W 7 
MC2053L,P — - SNG243J,N SN74H20J, N 7 MC2128L SN54H101J, N ‘7. 
- MC2054F. SNG253U ‘SN74H53W 7 MC2150F ~-SNG211U SN54HS55W Fp: 
MC2054L, P SNG253J, N SN74H53J, N 7 MC2150L SNG211J, N SN54H55J, N 7 
MC2055F SNG263U SN74H30W - 7 MC2151F SNG221U SN54HOOW Ee 
MC2055L, P . SNG263J, N SN74H30J, N 7 MC2151L SNG221J, N. SN54HOOJ, N 7 
MC2056F ~ SNG273U | SN74H60W 7 MC2152F SNG231U SN54H62W | 7 
MC2056L, P_ ‘SNG273J,N _ SN74H60J,N J MC2152L - SNG231J, N- —SN54H62J, N 7 
MC2057F SNG323U SN74H10W 7 MC2153F ‘SNG241U ~ SN54H20W ee ae 
MC2057L, P ‘SNG323J, N _ SN74H10J, N ad MC2153L SNG241J, N SN54H 205, N cot 
MC2058F as : — SIN74HO4W 7 MC2154F »-§NG251U.  - SN54H53W 7 
MC2058L, P _ es ‘SN74H04J, N 7 MC2154L ~~ SNG251J,N ~ §N54H534, N 7 
MC2059F SNF 253U SN74H102W © 7 MC2155F ~ §NG251U SN54H30W a: 
MC2059L, P. o> SNF 2534, N SN74H102J, N 7 MC2155L : “SNG261J5, N SN54H304, N ~y 
MC2060F SNF 263U — SN74H101W 7 MC2156F ~ §NG271U SN54HEOW 4 
MC2060L,P SNF 263J, N _ SN74H101J, N ad MC2156L -SNG271J, N SN54HS0J, N 7 
MC2061F __ SNG203U SN74H30W 7 MC2157F _ SNG321U  SN54H10W © 7, 
MC2061L, P = ~ SNG203J,N | °SN74H3035, N 7 MC2157L - §NG321J, N - SN54H10J, N 7 
MC2062F — SNG303U SN74H53W_ 7 MC2158F e SN54HO4W_ oe 
MC2062L., P SNG303J, N SN74H53J, N vod MC2158L oe ; SN54HO4J, N nay ial 
MC2063F ~ SNG313U _.  SN74H50W sd MC2159F. SNF251U SN54H 102W © aa | 
" §NG313J, N. | SN74H504, N yee MC2159L. _ ed 


Sena _SNF251J,N _ SN5S4H102J,.N 





B-35 


_ TEXAS INSTRUMENTS | 
3 ‘ pa Fevae 75222 | 


CROSS-REFERENCE GUIDE — 








DTL/TTL CIRCUITS 
Motorola TTL, Cont. 
¥ ‘Type. Direct Recommended — Type Direct | Recommended Sec 
Number a Replacement for New Designs ; Number Replacement for New Designs , 
MC2160F SNF261U SN54H101W 7. MC3051F — | SN74H102W — 7 
MC2160L SNF261J, N SN54H101J, N 7 MC3051L, P SN74H102J, N 7 
MC2161F _SNG201U SN54H30W 7 MC3052F SN74H 102W 7 
~MC2161L SNG201J, N SN54H30J, N 7 MC3082L, P SN74H 102J, N 7 
MC2162F SNG301U SN54H53W 7 MC3054F SN74H71W ‘SN74H71W 7 
MC2162L SNG301J, N SN54H53J, N 7 MC3054L, P -SN74H71J, N SN74H71J, N 7 
MC2163F SNG311U . SN54H50W 7 MC3055F SN74H72W SN74H72W a, 
MC2163L SNG311J, N SN54H50J, N 7 MC3055L, P SN74H72J,N SN74H72J, N 7 
MC2173F SNF 121U SN54H 103W 7 MC3060F SN74H74W SN74H74W 7 
MC2173L SNF 121J, N SN54H103J, N 7 MC3060L, P SN74H74J, N - SN74H74J, N. a 
MC2174F SNF131U SN54H 108W a MC306 1F SN74S114W _SN74S114W 45 
MC2174L SNF 131J, N SN54H 108J, N 7 MC3061L, P _ SN74S114J3,N SN74S114J, N 5 
MC2175F SNF201U SN54H 102W 7 MC3062F SN74S113W _SN74S113W 5 
MC2175L SNF201J, N SN54H 102J, N 7 MC3062L, P SN74S113J, N -SN74S113J, N 5 
MC2176F SNF211U SN54H 101W 7 MC3100F SN54HOOW SNS54HOOW 7 
MC2176L SNF211J, N SN54H101J, N 7 MC3100L SN54HOOJ,N . SN54HO0J, N 7 
MC2178F SN54H 101W 7. MC3104F SN54HO1W SN54HO1W 7 
MC2178L SN54H101J, N 7 MC3104L SN54HO1N,N . SN54H01J, N 7 
MC3000F SN74HOOW SN74HOOW 7° MC3105F SN54H 10W SN54H 10W 7 
MC3000L SN74HOOJ, N SN74HOOJ, N rd. MC3105L SN54H10J, N SN54H10J, N 7 
MC3004F SN74HO1W SN74HO3W 7 MC3106F SN54H11W SN54H11W 7 
MC3004L, P SN74H01J, N. SN74HO3J, N 7 MC3106L SM54H11J, N- SN54H11J, N 7 
MC3005F ~ SN74H10W SN74H 10W 7 MC3108F SN54HO4W SN54HO4W 7 
MC3005L, P SN74H 10J, N SN74H10J, N 7 MC3108L - SN54HO04J, N SN54H04J, N 7 
MC3006F ‘SN74H11W SN74H11W 7 MC3109F SN54HOSW SN54HOSW 7 
MC3006L, P SN74H11J, N -SN74H11J5, N 7 MC3109L SN54HO05J,N - SN54H05J, N 7 
MC3008F SN74HO4W SN74HO4W 7 MC3110F SN54H20W SN54H20W 7 
MC3008F _ SN74H04J,N SN74HO04J, N 7 MC3110L SN54H20J, N SN54H20J, N =, 
MC3009F _SN74HOSW SN74HOS5W 7 MC3111F SN54H21W SN54H21W 7 
MC3009L, P SN74H05J, N SN74HO5J, N dh ~MC3111L - SN54H215, N SN54H21J,N 7 
MC3010F SN74H20W SN74H20W 7 MC3112F SN54H22W SN54H22W 7- 
MC3010L, P _ $§N74H20J, N SN74H20J, N 7. MC3112L SN54H22J, N SN54H22J,N Dae ie 
MC3009F - SN74HOSW - SN74HOSW 7 MC3116F -.: SNS4H30W SN54H30W 7 
MC3009L, P SN74HO5J, N SN74H05J, N 7 MC3116L SN54H30J, N -SN54H30J, N 7. 
MC3010F SN74H20W SN74H20W 7 MC3118F SN54H62W SN54H62W 7 
MC3010L, P. SN74H20J, N SN74H20J, N 7 MC3118L SN54H62J, N . SN54H62J, N 7 
MC3011F SN74H21W _ SN74H21W 7 MC3119F . SN54H61W -SN54H61W | ue 
MC3011L, P SN74H21J,N _SN74H21J, N 7 MC3119L SN54H61J, N SN54H61J, N 7 
MC3012F SN74H22W SN74H22W 7 MC3120F SN54H50W SN54H50W 7 
MC3012L, P SN74H22J, N SN74H22J, N 7 MC3120L -SN54H50J5, N SN54HS50J, N 7 
MC3016F SN74H30W SN74H30W at MC3121F SN5486W SN5486W *, 
MC3016L, P SN74H30J, N SN74H30J, N 7 MC3121L SN5486J, N SN5486J, N 9 
MC3018F SN74H62W SN74H62W 7 MC3123F SN54H51W - SN54H51W 7 
MC3018L, P '  SN74H62J, N _ SN74H62J, N 7 MC3123L SN54H51J, N - SN54H51J, N 7 
MC3019F SN74H61W SN74H61W 7 MC3124F SN54H40W _. SNS54H40w 7 
MC3019L, P SN74H61J, N SN74H61J, N 7: MC3124L SN54H40J, N - SN54H40J, N 7 
MC3020F SN74H50W SN74HSOW 7 MC3125F SN54H40W - SN54H40W 7 
MC3020L, P _ SN74H50J, N SN74H50J, N 7 MC3125L SN54H40J, N SN54H40J, N 7 
MC3021F SN7486W _SN7486W 9 MC3130F SN54H60W SN54H60W 7. 
MC3021L, -SN7486J, N SN7486J, N | MC3130L SN54H60J, N © ~SNS54H60J, N eal 
MC3023F _ SN74H51W SN74H51W 7 MC3131F SN54H52W SN54H52W 7, 
MC3023L, P SN74H51J, N SN74H51J, N 7 MC3131L SN54H52J, N SN54H52J, N 7 
MC3024F SN74H40W ~ SN74H40W ot MC3132F SN54H53W SN54H53W 7 
-MC3024L, P SN74H40J, N SN74H40J, N oad MC3132L SN54H53J, N -SN54H53J, N 7 
MC3025F SN74H40W SN74H40W 7 MC3133F -SN54H54wW SN54H54W ak: 
-MC3025L, P SN74H40J, N. SN74H40J, N 7 MC3133L SN54H54J, N SN54H54J, N 7 
MC3030F SN74H60W SN74H60W 7 MC3134F SN54H55Ww SNS54H55W vee 
MC3030L, P SN74H60J, N -SN74H60J, N 7 MC3134L SN54H55J, N SN54H55J, N ao | 
MC3031F SN74H52W SN74H52W 7 MC3150F : SN54H72W 7 
~ MC3031L, P _SN74H52J,N SN74H52J, N ‘7 MC3150L SN54H72J, N 7 
MC3032F SN74H53W SN74H53W eat MC3151F SN54H102W weds 
MC3032L, P SN74H53J, N _SN74H53J, N 7 MC3151L SN54H 102J, N 7 
MC3033F - SN74H54W SN74H54W 7 MC3152F SN54H102W 7 
MC3033L, P _ SN74H545, N SN74H54J,.N 7 MC3152L . SN54H102J, N . id 
MC3034F _ SN74H55W SN74H55W 7 MC3154F SN54H71W - SNS4H71W | 7 
MC3034L, P _ SN74H554J, N SN74H55J, N 7. MC3154L - SN54H71J, N. _. SN54H71J5,N 7. 
MC3050F SN74H72W 7 MC3155F SN54H72W ~SN54H72W ~ 7 
7 SN54H72J, N. Ps. 


MC3050L, P 





'SN74H72J, N 


MC3155L 





SN54H72J5,N . 


B36 TEXAS INSTRUMENTS 
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SN54151J, N 


INSTRUMENTS 
NCORPORATED | 
POST OFFICE BOX S012 « DALLAS, TEXAS 75222 


DTL/TTL CIRCUITS. 
Motorola TTL, Cont. 
Type ; Direct. Recommended Type Be wieghee te 4 Direct Recommended eee 
Number Replacement for New Designs ages Number Replacement for New Designs He : 
MC3160F “SN54H74W SN54H74W 7 MC54192L $N54192J, N SN54192J, N Qe 
MC3160L — SN54H74J, N _ SNS4H74J, N 7 MC54193L SN54193J, N SN54193J,.N 9 
MC3161F -SN54S114W SN54S114W 5 MC7400F ~ SN7400W SN7400W 6 
MC3161L SN54S114J, N ‘SN54S114J, N Sa . MC7400L, P “ SN7400J,N SN7400J, N 6 
MC3162F ~ S$N54S113W ~ SN54S113W 5 MC7401F ~~ (SN7401W_ SN7401W 6 
MC3162L SN54S113J, N SN54S113J, N 5 ‘MC7401L, P = §N74014, N SN7401J, N 6 
MC5400F ~ SN5400W SN5400W 6 MC7402F ~ -SN7402W ~SN7402W 6 
MC5400L SN5400J, N SN5400J, N 6 MC7402L, P SN7402J, N SN7402J, N 6 
MC5401F ~ SN5401W ~ SN5401W 6 MC7403L, P SN7403J, N °SN7403J, N «6 
MC5401L SN5401J, N SN5401J, N 6 MC7404F 'SN7404W SN7404W | 6 
MC5402F ~SN5402W SN5402W 6 MC7404L, P SN7404J, N SN7404J, N 6 
MC5402L - $N5402J, N SN5402J, N 6 MC7405F SN7405W SN7405wW 6 
MC5403L - SN5403J, N SN5403J, N 6 MC7405L, P “§N7405J, N SN7405J, N 6 
MC5404F SN5404w SN5404W 6 MC7410F 'SN7410W SN7410W 6 
MC5404L SN5404J, N SN5404J, N 6 MC7410L, P MC7410J, N SN7410J, N 6 
MC5405F ~ -SN5405W SN5405W 6 MC7420F SN7420W SN7420W — 6 
MC5405L ~ SN5405J, N SN5405J, N 6 MC7420L, P SN74204J, N SN7420J, N 6 
MC5410F ~ SN5410W SN5410W 6 MC7430F SN7430W SN7430W 6 
MC5410L ' §$N5410J, N SN5410J, N 6 MC7430L, P -  §N7430J, N SN7430J, N 6 
MC5420F SN5420W SN5420W 6 MC7440F ~-SN7440W SN7440W 6 
MC5420L SN5420J, N SN5420J, N 6 MC7440L, P -SN7440J, N SN7440J, N “6 
MC5430F - .SN5430W SN5430W 6. MC7441AL, P > §N741415, N SN74141J, N 9 
MC5430L SN5430J, N SN5430J, N 6 MC7442L, P SN7442J, N SN7442J,N 9 
MC5440F SN5440W SN5440W 6 MC7443L, P “SN7443J, N SN7443J, N =) 
MC5440L SN5440J, N SN5440J, N 6 MC7444L, P SN7444J,N SN7444J, N 9 
MC5442L SN5442J, N SN5442J,N 9 MC7445L, P SN7445J, N SN7445J, N 9 
MC5443L SN5443J, N SN5443J, N 9 MC7446L, P “SN7446AJ, N SN7446AJ, N 9 
MC5444L ‘SN5444J, N SN5444J5,N 9 MC7447L, P  SN7447AJ,N SN7447AJ,N 9° 
~ MC5445L SN5445J, N SN5445J, N 9 MC7450F SN7450W SN7450W 6 
MC5446L SN5446AJ, N SN5446AJ, N 9 MC7450L, P -SN7450J, N SN7450J, N on. ae 
MC5447L SN5447AJ, N SN5447AJ, N 9 MC7451F -SN7451W SN7451W 6 
MCS450F SN5450W . SN5450W 6 MC7451L, P  $N7451J, N - §N7451J, N 6 
MC5450L * SN5450J, N == ~SN5450J, N » 6 MC7453F SN7453W SN7453W a 
MC5451F ‘SN5451W SN5451W (6 MC7453L, P 'SN7453J, N SN7453J, N 86 
MC5451L SN5451J, N SN5451J, N 6. MC7454F SN7454W SN7454W 6 
MC5453F  SN5453W SN5453W 6. MC7454L, P ~ §N7454J,N— SN7454J, N 6 
MC5453L -SN5453J, N SN5453J, N 6 MC7460F ‘SN7460W SN7460W eager 
MC5454F -SN5454W -SN5454W 6 MC7460L, P “" SN7460J, N SN7460J, N 6 
MC5454L. -. SN5454J, N SN5454J, N 6 MC7472F SNF AT2W: SN7472W & 
MC5460F SN5460W SN5460W 6 MC7472L, P ~~ "SN7472J, N $N7472J,N _  & 
MC5460L. SN5460J, N SN5460J, N 6 MC7473F SN7473W SN7473W 6 
MCS472F SN5472W SN5472W 6 MC7473L, P SN74733,N. SN7473J, N 6 
MC5472L SN5472J,N SN5472J,N 6 MC7480L, P SN7480J, N SN7480J, N 9 
MC5473F SN5473W SN5473W 6 SN7483L, P SN7483J, N SN7483J, N 9 
MC5473L SN5473J, N $N5473J, N 6 MC7490F SN7490W SN7490W ._. 3: 
MC5480L. SN5480J, N SN5480J, N 9 MC7490L, P SN7490J, N SN7490J,N ~ 9 
SN5483L SN5483J, N SN5483J, N 9 MC7491AL, P SN7491AJ, N SN7491AJ, N 9 
MC5490L  SN5490W SN5490W 9 MC7492F SN7492W - §N7492W 9 
MC5490L.. _SN5490J, N- SN5490J, N 9 MC7492L, P. . SN74925,N..... .. .SN7492J,N 9 
MC5491AL  SN5491AJ, N SN5491AJ, N 9 MC7493L, P SN7493J, N SN7493J, N 9 
MC5492F » SN5492W SN5492W. a: SN7494L, P -SN7494J,N SN7494J, N a: 
Mc5492L . SN5492J, N SN5492J, N 9. SN7495F SN7495AW ~ SN7495AW 9 
MC5493L -SN5493J, N - §N5493J, N 9° SN7495L, P -SN7495AJ,N — -SN7495AJ, N 9. 
MC5494L ~SN5494J, N  SN5494J, N 9 SN7496L, P ~ SN7496J, N SN7496J, N Qe 
- MCS5495F. SN5495AW _ -  SN5495AW 9. MC17482~L ~ SN7482J, N _SN7482J, N 9 
MC5495L - SN5495AJ,N =~ SN5495AJ, N 9 MC74107L, P  SN74107J,N- -§N74107J, N 6. 
MC5496L ~ SN5496J,N — ' §N5496J, N oe MC74121F > SN74121W ~SN74121W 6 
MC 15842L SN5482J, N - SN5482J, N 9. MC74121L, P » . SN74121J,N ~« §N74121J,N 6 
MC54107L ~SN54107J, N. SN54107J, N 6. MC74150L__ -SN74150J, N | -§N74150J, N 9° 
MC54121F SN54121W SN54121W - 6 MC74151L, P -§N74151d, N SN74151J, N Q 
MCS4121L SN541215, N° ~§N541213,N 6 MC74192L, P SN74192J, N SN74192J, N 9 
MC54150L SN54150J, N SN54150J, N 9 MC74193L, P SN74193J, N- SN74193J, N 9 
MC54151L | SN54151J, N 9 


B-37 
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| DTL/TTL CIRCUITS 
~ Motorola Complex Functions 
Type | Direct Recommended Sec. . Type _ Direct Recommended Sec 
Number == ~—s— Replacement . For New Designs Loe Number Replacement for New Designs ° 
MC4000F nies SN74153W 9 MC4037L, P — SN7415J, N 9 
MC4O00L, P --§$N74153J, N 9 MC4039P -SN7448J, N 9 
MC4O01L, P SN74184J, N or 9. MC4304F SN5481W SN5481W 9 
~ $N74185A,J, N 9 MC4304L SN5481J, N SN5481J, N 9 
MC4002F — SN74155W © n°) MC4305F SN5481W SN5481W 9. 
MC4002L, P | . -. §N74155J, N 9 MC4305L SN5481J, N SN5481J, N Q. 
MC4004F ~ §N7481W -SN7481W 9 MC316L, P SN54190J, N 9 
MC4O04L, P - SN7481J,N . SN7481J, N 9. MC4318L, P SN54191J, N 9. 
MC4005F SN7481W _ SN7481W 9 MC4326F SN54H183W 9 
MC4O05L, P SN7481J, W _SN7481J, N 9 MC4326L SN54H183J, N 9 
MC4006F SN74155W ~ 9. MC4327F _ SN54H183W | 9 
MC4006L, P SN74155J, N 9. MC4327L SN54H 183), N - 9 
MC4007L, P SN74155J, N 9 MC4328F SN54181W 9 
MC4008F SN74180W 9 MC4328L SN54181J, N 9 
MC4008L, P _ §N74180J, N 9. MC4329F SN54181W 9 
MC4010F _ SN74180W 9 MC4329L SN54181J, N 9 
MC4O10L, P SN74180J, N 9 MC4330F SN54181W 9 
MC4012F SN7495AW 9 MC4330L  SN54181J, N 9 
MC4012L, P SN7495AJ, N a MC4331F  SN54181W- 9 
MC4O15L, P SN7475J, N er MC4331L SN54181J, N 9. 
MC4016L, P SN74190J, N 9. MC4332F SN54182W 9 
MC4018L, P - SN74191J,N 9 MC4332L SN541824, N 9 
MC4023F “SN7492W: oes MC4335F SN5475W — 
MC4023L, P .SN7492J, N - 9 MC4335L, P SN5475J, N 9 
MC4026F _ SN74H183W 9. MC4337F SN5475W 9 
MC4026L, P _SN74H183J, N 9. . MC4337L, P SN5475J, N 9) 
MC4027F - SN74H183W 98) - MC8300L, P '.SN74195J, N SN74195J, N 9 
MC4027L, P SN74H 183J, N 9. MC8301 L,P , SN7442J, N g° 
MC4028F —  §N74181W 9. MC8304L, P SN7482J, N 9. 
MC4028L, P -  §N741815, N 9° MC8309L, P SN74153J, N z) 
MC4029F . SN74181W a ee MC8312L, P SN74151J, N are) 
MC4029L, P SN74181J, N 9... - MC8601F SN74122W SN74122W 6 
MC 4030F _SN74181W Qe MC8601L, P SN74122J, N SN74122J, N 6 
~MC4030L, P SN74181J, N ne, MCS300L -SN54195J, N SN54195J, N 9. 
MC4031F ~ SN74181W. 9. MC9301L a SN5442J, N 9 
MC4031L, P wo. §SN74181J,N ~ 9 MC9304L SN5482J, N 9 
MC4032F —. .SN74182W “+9 MC9309L SN54153J, N 9. 
MC4032L, P $N74182J, N 9, MC9312L | SN54151J,N 9 
_ MC4035F SN7475W 3 MC9601F SN54122W SN54122W 6 
MC4035L, P SN7475J, N 9 MC9601L -§N54122J, N -§N54122J, N 6 
MC4037F SN7475W 9. 
National DTL: . 
Type Direct Recommended Sec. Type Direct Recommended Sec. 
Number " Replacement For New Designs Number © Replacement for New Designs. * 
DM930N ~ $N18830N, N “°SN74204, N -6 DM957N SN 158574, N SN7437J,.N 6 
DM932N -§N15832J, N. ~ SN7440J, N 6. DM958N SN15858J, N SN7437J, N 6 
DM933N ~~ $N15833J, N SN7460J, N Ges DM961N > SN15861J, N -SN7420J, N 6 
DM935N -SN15840J, N --SN7405J, N 6 DM962N ~ = §N15862J, N SN7410J, N oe sae 
DM936N SN15836J, N © §N7405J, N Ae DM963N _ §N15863J, N - .§N7410J, N PE Bes - 
DM937N SN15837J, N -SN7405J, N 6 DM1800N -. §N151800J, N -SN74204, N 6) 
DM944N ~. SN15844J, N SN7440J, N 6 DM1801N - SN181801J, N - ~$N74205, N 6. 
DM945N -SN15845J, N *§N74110J, N ae a DMS9093N - - §N1580934, N- SN7473J, N 6. 
DM946N SN15846J, N | SN7400J, N 6 DM9094N SN158094J, N SN7473J, N Bee 
- DM948N  $N15848J, N - $N74110J, N 6 DM9097N -SN158097J, N SN7476J, N 6 
DM949N - §N15849J,N = -SN7400J, N 6 DM9099N SN 1580994J, N SN7476J, N 6 
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National TTL 
Type Direct _ Recommended _ s —. Type — Direct ~ Recommended 
Numbert Replacement for New Designs ee -Numbert : Replacement | for New Designs — See. 
DM5400D, N (7000) SN5400J, N ~ SN5400J, N 6 DM7442D, N (8842) SN7442J,N SN7442J, N 9g 
DM5401D, N (7001) SN5401J, N SN5401J, N 6 DM7446D, N (8846) SN7446AJ,N SN7446AJ,N_ 9 | 
DM5402D,,N (7002) —_ SN5402J,N _ SN5402J, N 6 DM7447D, N (8847) — SN7447AJ,N SN7447AJ, N 29 
DM5403D, N (7003). SN5403J, N SN5403J, N 6 DM7448D, N (8848) | SN7448J,N SN7448J, N 9 
DM5404D, N (7004) SN5404J, N SN5404J, N 6 DM7450D, N (8050) SN7450J, N SN7450J, N 6 
DM5405D, N.(7005). SN5405J,.N SN5405J, N. 6 DM7451D, N (8051) SN7451J,N ~ SN7451J, N 6 
DM5408D, N (7008) — SN5408J, N SN5408J, N 6 -DM7453D, N (8053) .. SN7453J, N _ SN74535, N 6°" 
DM5409D,,N (7009) SN5409J, N - SN5409J, N 6 DM7454D, N (8054) SN7454J, N ‘SN7454J,-N | 6 
DM5410D, N (7010) — SN5410J,N 'SN5410J, N 6 DM7460D,N (8060) _SN7460J, N SN7460J, N 6 
DM5420D, N (7020) © SN5420J,N -°SN5420J, N. 6 DM7472D, N (8540) SN7472J,N SN7472J, N 6 
DM5430D, N (7030) ~SN5430J,N  SN5B4305, N 6 DM7473D,N (8501) SN7473J,N SN7473J,N 6 
DM5440D, N (7040) = SN54405, N SN54405, N 6 DM7474D,N (8510) SN7474J,N -SN7474J, N “6 
DM5442D, N (7842) SN5442J),N SN5442J, N 9 DM7475D, N (8550) SN7475J,N SN7475J,N 9 
DM5446D, N (7846) — SN5446AJ, N SN5446AJ, N 9 DM7476D, N (8500) SN7476J,N - ~ SN7476J, N 6 
DM5447D,N (7847)  SN5447AJ,N _ SN5447AJ, N 9 DM7483D, N (8283) SN7483J, N SN7483J, N 9 
DM5448D, N- (7848) “SN5448J, N SN5448J, N g DM7486D, N (8086) SN7486J, N ~ SN7486J,.N- “9 
DM5450D, N (7050) — SN5450J, N ~ SN5450J, N 76 DM7488D, N (8588)  SN7488J, N -SN7488J, N ce 
DM5451D,N (7051).  SN5451J, N SN5451J, N 6. ‘DM7490D, N (8530) SN7490J, N SN74904, N 9g 
DM5453D, N (7053) SN5453), N SN5453J,'N 6 DM7491AD, N ~ SN7491AJ,N SN7491AJ, N om 
DM5454D, N (7054) SN5454J, N ~SN5454J, N 6 DM7492D, N (8532) | SN7492J, N SN7492J, N 9) 
DM5460D, N (7060) SN54604J, N SN5460J,.N 6 DM7493D, N (8533) SN7493J,N SN7493J,N eo 
DM5472D,N (7540) = SN5472J,N SN54725,N 6 DM7495D, N (8580) SN7495AJ, N SN7495AJ,N ) 
DM5473D,N (7501) — SN5473J,N SN5473J, N 6 DM74107D, N (8502) SN74107J,N _ SN74107J,N | 6 
DM5474D,N (7510) SN5474J,N SN5474J,N 6 DM74121D, N SN74121J, N SN74121J,N eee 
DM5475D, N (7550) SN5475J, N _ SN5475J, N ee DM74153D, N (8212) SN74153J, N SN74153J, N 9 
| DM5476D, N. (7500) SN5476J, N° ~SN5476J; N On. DM74154D, N (8213) SN74154),.N SN74154J,N 9 
DM5483D, N (7283). ~ SN5483J,N “SN54835, N ap DM7520D, N ; 'SN5497J, N 9 
DM5486D, N (7086) SN5486J, N SN5486J, N 9 “DM7551D, N SN5475J, N : 9 
DM5488D, N (7588) SN5488J, N SN5488J, N Bee DM7560D, N ~SN54192J, N SN54192J, N ic) 
DM5490D, N (7530) . SN5490J, N __ .SN5490J, N 9 ‘DM7563D, N SN54193J, N SN54193J, N 92. 
DM5491AD, N ~ SN5491AJ,N ~ SN5491AJ, N 9 -DM7570D, N SN54164J, N SN54164J, N 9° 
DM5492D,N (7532) SN5492J, N SN5492J, N oo: DM7588D, N . SN54884, N SN5488J,N Pag 
DMbA98D NAIES SN5493J, N SN5493J5,N . . aca -DM7590D, N SN54165J, N SN54165J, N 9 
DM5495D,N (7580) | SN5495AJ, N __ SN5495AJ, N 9 DM7598D, N ae  SN54885, N pe 
DM54107D, N (7502) SN54107J,.N ‘SN54107J, N 76 -DM7599D,, N ~SN5489J, N 9. 
DM54121D, N ~ §N54121J,N SN54121J,N 6: DM8200D, N “SN7485J,.N_ 93 
DM54153D, N (7212) © SN54153J, N ~ SN54153J, N 9 DM8210D. N SN74151J, N 9 
DM54154D,,N (7213) ~SN54154J,N ~SN54154J, N 29) DM8220D,.N | > SN74180J, N 9 
~DM7200D, N. a SN5485J, N 9 -DM8280D,, N (7680) _ ““SN54196J, N- 9 
DM7210D,.N -SN54151J, N og DM8281D,; N (7681) _  SN54197J, N ice 
DM72200..N SN54180J, N g DM8288D, N (7688) ~SN54197J, N Q- 
DM7280D, N (8680) SN54196J, N 7 oe DM8300D, N (8600) SN74195J, N SN74195J, N 9 
DM7281D, N (8681) _ SN54197J, N o DM8311D,N (8213) -SN74154J,N 'SN74154J, N- 9 
DM7288D,.N (8688) - SN54197J,N 9. DM8520D, N aaa! ~SN7497J, N° ee 
DM7400D, N (8000) -_SN7400J, N SN7400J, N 6 DM8551D, N. _ SN7475J;N co 
DM7401D, N (8001) = SN7401J, N- SN7401J, N 6. DM8560D, N SN74192J, N — SN74192J,N - 9° 
DM7402D, N (8002). SN7402J,N _ ~SN7402J,N 6 DM8563D, N SN74193J,N "§N74193J, N Qs 
DM7403D, N (8003) SN7403J, N SN7403J, N 6 DM8570D, N “SN74164J,N SN74164J, N 9 
DM7404D, N (8004) | SN7404J,N © SN7404J, N 6 DM8588D, N SN7488J,N ———-—s« SN7488J,N_ 9 
DM7405D, N (8005) ~SN7405J,N. SN7405J, N ‘6 DM8590D, N SN74165J, N  SN74165J, N 9 
DM7408D, N (8008). SN7408J,N  -SN7408J,.N_ 6 DM8598D, N~ ? vee ~ SN7488J, N 9 
DM7409D, N (8009) SN7409J, N SN7409J, N ns DM8599D, N ee BE ~ SN74894J, N 9° 
-DM7410D,.N (8010) SN7410J, N- 'SN7410J, N 6 DM8601D, N (8850) SN74122J, N —$N74122),N 6. 
DM7420D, N (8020) = _SN7420J, N ~ -SN7420J,N 6. DM9300D,N (7600) SN54195J, N SN54195J, N 9 
DM7430D, N (8030) . .SN7430J, N SN7430J,N 2 8. -DM9311D, N (7213) SN54154),N ss SN54154N,N. 9 
DM7440D, N (8040) SN7440J, N ~ SN7440J,N ee DM9601D, N (7850) + SN54122J,N- —SN54122J, N 6 
? _ §N741414,N, 9 ee aa ae ; 
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,.Raytheon DTL 
Type Direct Recommended Type | Direct Recommended S 
Number Replacement For New Designs | ie Number Replacement for New Designs _ 
RC930D, P ~SN.15830J, N SN7420J, N 6 RM930D, P SN 15930J, N _.SN5420J, N 6 
RC930J - SN15830U SN7420W 6 RM9Q30J- SN15930U SN5420J, N 6 
RC932D, P SN15832J, N° SN7440J, N 6 RM932D, P SN15932J, N SN5440J, N 6. 
RC932J SN 15832U SN7440W 6 RM9325 SN 15932U — SN5440w 6. 
RC933D, P ~ SN 15833, N SN7460J, N 6 RM933D, P — §N15933J, N - SN5460J,N . 6 
RC933J SN15833U SN7460W 6 RM933J - SN 15933U ~ SN5460W. 6 
RC934D, P SN15834J, N SN7405J, N 6. RM934D, P SN 15934J, N SN5405J, N 6 
RCQ345 SN 15834U SN7405W 6 RM934J SN15934U - SN5405W © 6 
RC935D, P SN 158384, N SN7405J, N 6 RM935D, P SN15938J, N SN5405J,N 6 
RC935J _ §N15838U SN7405W 6. RM935J SN15938U SN5405W 6 
RC936D, P SN15836J, N SN7405J, N 6 RM936D, P SN15936J, N SN5405J, N 6 
“RC9365 SN15836U SN7405W 6 RM936J - SN15936U SN5405wW 6 
RC937D, P SN 15837J, N SN7405J, N 6. RM937D, P SN15937J, N SN5405J, N 6 
RC937J SN15837U SN7405W — 6 RM937J SN15937U SN5405W_ 6 
RC940D, P SN15835J, N SN7405J, N 6. RM940D, P SN15935J, N -SN5405J, N 6 
RC9405 SN15835U | SN7405w 6. RM940J -SN15935U SN5405W. 6 
~ RC941D, P SN15841J, N 11 RM941D, P SN 15941J, N 11 
RC941J SN 15841U 11 RM941J SN15941U 11 
RC944D, P SN15844J, N SN74404J, N 6 RM944D, P SN15944J, N SN5440J, N 6 
RCQ44$ SN15844U SN7440W 6 RM944J SN15944U SN5440W 6 
RC945D, P SN 15845J,.N SN74110J, N 6 RM945D, P SN15945J, N SN54110J, N 6. 
RC945J SN 15845U SN74110W 6 RM945J SN15945U SN54110W 6 
RC946D, P SN 15846J, N SN7400J, N 6 RM946D, P SN15946J, N SN5400J, N 6 
RC9465 SN15846U *SN7400W 6 RM946J SN 15946U SN5400W 6 
RC948D, P SN 15848J, N SN74110J,.N 6 RM948D, P SN 15948J, N SN54110J, N 6 
RC948) SN 15848U SN74110W. 6. RM948J SN 15948U SN54110W 6 
RC949D, P SN15849J, N SN7400J, N 6 RM949D, P. SN15949J, N SN5400J, N 6 
RC9495 SN 15849U SN7400W 6 RM949J | SN15949U SN5400W 6 
RC950D, P SN15850J, N SN74110J, N 6 RM950D, P SN15950J, N 'SN54110J, N- 6 
RC950J SN15850U SN74110W 6 RM950J SN15950U SN54110W 6 
RC951D, P SN15851J, N SN74121J, N 6. RM951D,P SN15951J, N SN54121J, N 6. 
- RCQ515 SN15851U SN74121W 6 RM951J > SN15951U SN54121W 6 
RC957J SN 158574, N SN7437J, N 6 RM957D, P - SN15957J, N ~ SN5437J, N 6 
RC9575 SN15857U SN7437W 6 RM957J “SN15957U _ SN5437W a: 
RC958D, P SN 158584, N SN7437J,N 6 RM958D, P SN15958J, N SN5437J,.N 6 
RCQ58). SN 15858U SN7437W 6 RM958J SN 15958U SN5437W 6 
RC961D, P. SN15861J, N SN74205, N 6 RM961D, P SN.15961J, N SN5420J, N 6 
RC961J SN15861U SN7420W 6 RM961J SN15961U SN5420W 6 
RC962D, P SN15862J, N SN7410J, N 6 RM962D, P SN15962J, N SN5410J, N 6 
RC962J SN 15862U SN7410W 6. RM962J SN 15962U SN5410W 6 
RC9630D, P SN15863J, N . SN7410J,N 6 RM963D, P SN15963J, N SN5410J, N 6 
RC963J SN15863U SN7410W 6 “RM963J SN15963U SN5410W 6 
RC993D, P SN 158093J, N SN7473J,.N 6 RM993D, P SN 1590934, N SN5473J, N 6 
RC993J SN158093U | SN7473W | 6 RM993J - SN159093U SN5473W | 6 
RC994D, P SN158094J, N SN74734, N 6 RM994D, P SN 159094J, N SN5473J, N- 6 
RC9945 SN158094U SN7473W 6 RM994J SN 159094U SN5473W 6) 
RC997D, P SN 158097J, N SN7476J, N 6 RM997D, P SN159097J, N SN5476J, N 6 
RC997J SN158097U) SN7476W 6 RM977J SN.159097U SN5476W 6 
RC999D, P SN158099J, N- SN7476J, N 6 RM999D, P _ SN159099J, N SN5476J,N 6 
RC999J -SN158099U SN7476W 6 RM9995 SN 159099U _. SN5476W 6 
RC1900D, P . §N151800J, N SN7420J, N YB. RM1900D, P SN151900J, N _SN5420J, N _ 6 
RC1900J ~ §N151800U ~ SN7420W 6 RM19005 SN151900U SN5420W Cy 6 
RC1901D,-P SN151801J, N SN7420J, N 6 RM1901D, P SN151901J, N _SN5420J, N 6 
RC1901J _$N151801U ~SN7420W 6 RM1901J _ SN151901U _SN5420W 6 
RC1902D, P SN151802J, N SN7430J, N 6 RM1902D, P .$N151902J, N SN5430J, N 6 
RC1902J SN151802U ‘SN7430W 6 RM1902J SN 151902U SN5430W 6 
RC1903D, P SN151803J, N SN7430J, N 6 RM1903D, P - §N151903J, N SN5430J, N 6) 
RC1903J SN151803U SN7430W 6 RM1903J . . §N151903U SN5430W 6 
RC1904D, P. _ SN151804J, N SN7430J, N 6 ‘RM1904D, P SN151904J, N SN5430J, N 6 
RC1904J SN151804U. - SN7430J, N 6 RM1904J ~SN151904U |. SN5430'V 6 
RC1905D, P - SN151805J, N SN7430J, N 6 RM1905D, P SN151905J, N SN5430J, N 6 
RC1905J SN 151805U SN7430W 6 -RM1905J SN151905U | SN5430W 6 
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Number. Replacement _ for New Designs on Number Replacement _ for New Designs a 
RF 10D, P. _ SNF10J,N SN5472J, N— es eae RF131K SNF131U 'SN54H 108W 7 
RF 10K -SNF10U SN5472W 6, RF 132D, P SNF 132J,N SN74H 108J, N 7 
RF11D, P SNF 11J,N —SN5472J, N 6. RF 132K SNG132U SN74H 108W oF 
RF11K SNF11U _ SN5472W 6 RF133D, P ‘SNF 133J, N SN74H 1084, N 7 
RF12D,P “SNF 12J, N SN74725, N 6 “RF 133K SNF 133U _SN74H 108W 7 
RFI2K. SNF12U SN7472W 6 RF200D, P SNF 200J, N SN54H 102J, N_ cee 
RF 13D, P SNF13J,N SN7472J; N 6 ‘RF 200K ~ SNF 200U SN54H 102W “7 
RF13K SNF13U SN7472W 6 RF201D, P SNF201J, N SN54H 1024, N 7. 
RF20D, P _. SNF20J,N SN5472J, N 6 RF 201K SNF201U SN54H 102W | 
RF20K SNF20U SN5472W 6 RF202D, P SNF 2023, N SN74H 1025, N 7 
RF21D, P SNF21J, N _ §N5472J, N 6. RF 202K SNF 202U SN74H 102W 7 
RF21K SNF21U © SN5472W 6 RF203D, P SNF203J, N _ SN74H102J, N 7 
RF22D,P SNF22J, N SN7472J, N 6 RF 203K SNF 203U SN74H102W 7 
RF22K SNF22U SN7472W 6. RF210D, P SNF210J, N SN54H 101J, N va 
RF23D, P> SNF23J, N SN7472J, N 6 RF210K ~ SNF210U SN54H101W 7 
RF23K SNF23U SN7472W. 6. RF211D,P SNF211J, N SN54H101J,N — 7 
RF30D, P SNF30J, N SN54104J, N 6. RF211K SNF211U SN54H101W.. . 7 
RF30K SNF30U SN54104W 6 RF212D, P “'SNF212J, N SN74H101J, N- ad 
RF31D,P SNF31J, N SN54104J, N 6 -RF212K SNF212U SN74H 101W ‘7 
RF31K - SNF31U SN54104W 6° RF213D,P » SNF213J, N  §N74H101J, N 7 
RF32D, P — SNF32J,N_ SN74104J, N 6. RF213K SNF213U SN74H101W 7 
RF32K SNF32U “SN74104W 6 RF 250D, P ‘SNF 2504, N SN54H 102J, N 7 
RF33D,P SNF32J, N SN74104J, N 6 RF 250K SNF 250U _ SN54H102W 7 
RF33K, SNF32U SN74104W 6 RF251D, P SNF251J, N SN54H 102J, N 7 
RF50D, P SNF50J, N SN5470J, N 6 RF251K SNF251U SN54H 102W 7 
RF50K SNF50U  SN5470W 6 RF252D, P SNF 252J, N SN74H 102J, N a; 
RF51D,P SNF51J, N » SN5470J, N 6 RF 252K SNF252U SN74H 102W 7 
RF51K SNF51U: SN5470W 6 RF253D,P SNF 253J, N SN74H102J,.N 7 
RF52D, P SNF52J, N SN7470J, N o. RF 253K SNF 253U SN74H 102W 7. 
RFS52K -SNF52U SN7470W 6 RF 260D, P SNF 2605, N SN54H 101J, N 7. 
RF53D, P SNF53J, N SN7470J, N 6 RF 260K SNF 260U SN54H 101W Ls 
RF53K ~SNF53U SN7470W 6 RF261D, P SNF 261J, N SN54H101J, N a 
_ RF6OD, P SNF6OJ, N SN54H101J, N 7 RF 261K SNF261U SN54H 101W 7 
RF60K SNF60U SN54H101W 7 RF262D, P SNF 262J,N SN74H101J, N 7 
RF61D, P SNF61J,.N SN54H101J, N es _ RF 262K SNF262U° SN74H101W Pat 
RF61K SNF61U SN54H 101W rig RF 263D, P SNF 2635; N SN74H101J, N | ae 
RF62D, P SNF62J, N ~§N74H101J, N E RF 263K | SNF 263U SN74H101W . 7 
RF62K SNF62U SN 74H 101W oA RF3120D, P SN54S112J, N 5. 
RF63D, P SNF63J, N SN74H 1014, N 7 RF3120K SN54S112W 5 
RF63K SNF63U SN74H101W Z RF3122D, P SN74S112J, N 5 
RF100D, P SNF 1004, N SN54H 103J, N 7 RF3122K SN74S112W 5 
RF 100K SNF 100U SN54H 103W 7 RF3130D, P SN54S174J, N yee 
RF101D,P SNF101J, N SN54H 103d, N ? RF3130K ~SN54S114W 5 
RF101K SNF101U SN54H103W an RF3132D,P _ SN74S114J, N 5 
RF102D, P ~~ SNF102J, N SN74H103J, N 7 RF3132K SN74S114W 5 
RF 102K _ SNF 102U _SN74H 103W Yr RF3200D, P SN54S112J, N 5 
RF103D, P _ SNF 1034, N SN74H103J, N 7 RF3200K SN54S112J, N 5. 
RF 103K SNF103U SN74H 103W. 7 RF3202D, P SN74S112J, N 5 
RF110D,P SNF110J, N SN54H 108J, N te RF3202K SN74S112W - 5 
-RF110K SNF110U. ~ SN54H108W 7 RF3210D,P ~SN54S112J, N 5 
RF111D,P ‘SNF111J,N SN54H108J, N° 7 RF3210K SN54S112W 5 
RF1I11K |. _ SNF111U SN54H 108W 7 _ RF3212D, P _.SN74S112J, N 5 
RF112D, P  SNF112J,N . SN74H108J, N 7 RF3212K . SN74S112W 5 
RF 112K SNF112U _SN74H 108W 7 RF3220D, P SN54S74J, N 5 
RF 113K, P _ SNF113J,N SN74H108J, N e7 RF3220K SN54S74W 5. 
RF113K SNF113U SN74H108W a RF3222D, P » SN74S74J, N 5 
RF120D, P - SNF 120J, N SN54H 103J, N ‘7 RF3222K: é ~ SN74S74W | 5 
RF 120K : _ SNF120U. SN54H103W ie) RG40D, P _ SNG4OJ,N SN5420J, N 6 
RF121D,P — SNF121J5,N SN54H103J, N° i RG 40K SNG 40U SN5420W . 6 
RF121K  SNF121U - SN54H103W 7 RG41D, P SNG41J, N SN5420J, N 6: 
RF122D,P ~ SNF122J, N . $N74H103J, N ak RG41K- SNG41U © SN5420W e 
RF 122K SNF 122U - SN74H103W 7 ‘RG42D, P SNG42J, N ~ SN7420J, N 6 
RF123D, P SNF123J, N _ SN74H103J, N- aids RG42K SNG42U -SN7420W 6 
~ RF 123K SNF 123U SN74H103W 7 RG43D, P SNG43J, N -SN7420J,.N 6 
RF 130D, P “SNF 130J, N -SN54H108J, N he RG43K SNG43U SN7420W 6 
RF130K _ SNF130U SN54H108W_ q RG50D, P SNG5OJ, N - §N5453J, N 6 
RF131D, P . SNF131J, N ~ SN54H 1084, N Tee RG50K ~ SNG5OU SN5453W 6 
TEXAS INSTRUMENTS | . BAT 
_. INCORPORATED ae : ue i ; 


_ POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


CROSS-REFERENCE GUIDE 


DTL/TTLCIRCUITS — 
Raytheon TTL, Cont. 
: Type | Direct Recommended 7 
Type Direct Recommended ie Sec. 
ac ta ; Sec. . Number Replacement : for New Designs * 
Number Replacement for New Designs 





SN74S140J, N 


RG51D, P SNG51J,N ~SN5453J, N 6 ~. RG133D, P SNG 133, N 5 
RG51K SNG51U - SN5453W 6 RG 133K “SNG133U. _ .SN74S140w Bo 
RG52D,P SNG52J, N - SN7453J, N 6. RG140D, P SNG140J, N ~ SN5400J, N 6) 
RG52K SNG52U “SN7453W 6 RG140K SNG140U SN5400W 6 
RG53D, P SNG53J, N SN7453J,N 6 RG141D, P SNG141J,N _. SN5400J, N 6. 
RG53K SNG53U SN7453W 6 RG 141K SNG141U SN5400W 6 
RG60D,P _ SNG6OJ, N SN5430J, N 6 RG 142D, P SNG142J, N SN7400J, N 6 
RG60K- SNG60U SN5430W 6 RG 142K SNG 142U SN7400W 6 
RG61D, P SNG61J, N SN5430U, N 6 RG 143D, P SNG143J,N SN7400J, N 5 AO: 
RG61K SNG61U SN5430W 67 RG 143K ~SNG143U ~SN7400W_ 6 
RG62D, P SNG62J, N SN7430J, N 6 - RG 150D, P “SNG150J, N SN54H624, N “eT. 
RG62K | SNG62U SN7430W 6 RG 150K SNG 150U -SN54H62W 7 
RG63D, P SNG63J, N SN74304, N 6 RG 151D, P SNG151J, N -SN54H62J, N 7 
RG63K SNG63U SN7430W 6 RG 151K SNG151U SN54H62W 7. 
RG70D, P SNG70J, N SN5450J, N - 6 RG 152D, P SNG152J, N SN74H62J, N 7 
RG70K ‘SNG70U .SN5450W 6 RG 152K _ SNG152U SN74H62W ey 
RG71D,P SNG71J, N SN5450J, N 6 RG153D, P SNG153J, N SN74H62J, N 7 
RG71K SNG71U - SN5450W 6 RG 153K SNG153U SN74H62W 7 
RG72D, P SNG72J, N SN7450J, N 6. RG 160D, P SNG160J, N SN5438J, N 6 
RG72K SNG72U SN7450W 6 RG 160K SNG 160U SN5438W 6 
RG73D, P _ SNG73, N SN74504,.N 6 RG 161D, P SNG161J, N SN5438J, N 6. 
RG73K _ SNG73U SN7450W 6. RG 161K SNG161U -SN5438W 6 
RG80D, P _ SNG80O4J, N SN5413J, N 6 RG 162D, P SNG 162J, N SN7438J, N 6 
~ RG80K SNG80U SN5413W 6 RG 162K SNG162U SN7438W 6 
_RG81D,P SNG81J,N SN5413J, N 6 RG 163D, P SNG163J, N SN7438J, N 6 
_RG81K SNG81U _ SN5413W 6 RG 163K - “SNG153U  SN7438W 6 
RG82D ,P SNG82J,,N SN7413J, N 6 RG170D, P -SNG170J, N SN5460J, N 6 
RG82K _ SNG82U SN7413W » 6 RG 170K SNG170U SN5460W 6 
RG83D, P _SNG83J, N SN7413J, N 6 RG171D, P_ SNG171J,N SN54605, N 6 
RG83K SNG83U SN7413W 6 RG171K SNG171U SN5460W 6 
RG9OD, P SNG90J, N SN5486J, N 9g RG172D, P SNG172J, N SN7460J, N 6 
RGQ0K SNG90U SN5486W 9 RG172K SNG172U SN7460W 6. 
‘RG91D,P SNG91J, N SN5486J, N 9 RG 173D, P SNG173J,N SN7460J, N 6 
RGQ1K ~SNG91U SN5486W 9 RG 173K SNG 173U SN7460W 6 
RG92D, P —SNG92",N SN7486J, N 9 RG 180D, P SNG 180J, N ~ SN5430J, N 6. 
RG92K SNG92 SN7486W 9. RG 180K -SNG180U SN5430W 6. 
- RG9BD, P SNG93J, N SN7486J, N 9 RG 181D, P "SNG181J, N SN54304, N 6 
RG93K SNG93U SN7486W 9 RG 181K ~ SNG181U SN5430W 6 
RG100D, P SNG100J, N SN5453J, N - 6 RG 182D, P ~ SNG 1823, N SN7430J, N 6 
RG100K SNG100U SN5453W 6 RG 182K “SNG 182U SN7430W 6 
RG101D, P SNG101J, N SN5453J, N 6 RG 183D, P ~ SNG183J, N SN7430J, N 6 
RG101K SNG101U SN5453W 6 RG 183K SNG 183U SN7430W 6 
RG102D, P SNG102J, N SN5453J, N 6 RG 190D, P SNG 1904, N SN5410J,.N 6 
RG102K SNG 102U SN5453W 6 RG 190K SNG191U SN5410W 6 
RG103D, P SNG103J, N SN7454J, N 6 EG191D,P SNG191J, N SN5410J, N 6 
RG103K _ SNG103U SN7453W 6 RG191K SNG191U SN5410W 6 
-RG110D, P _ SNG110J,N SN54H55J, N 7 RG 192D, P SNG192J, N ~ SN7410J, N 6 
~RG110K ~~ SNG110U - SN54H55w 7 RG192K ~SNG192U ‘SN7410W 6 
RG111D, P SNG111J,N SN54H55J, N ‘3 RG 193D, P SNG193J, N SN7410J, N 6 
RG111K — SNG111U -SN54H55W 7 RG193K ‘SNG193U ~-SN7410W 6 
RG112D, P SNG112J, N SN74H55J, N 7 RG 200D, P SNG 2004, N SN54H304, N ag 
, RG1I12K SNG112U SN74H55W 7 RG 200K SNG200U © SN54H30W | 7 
RG113D, P — §NG113J, N SN74H554, N 7 RG201D, P ~ §NG201J, N SN54H304, N Laie 
RG113K ~§NG113U SN74H55W 7 RG 201K ~ SNG201U ~. SN54H30W 7 
RG120p, P SNG120J, N SN54304, N 6 RG202D, P -_ -SNG202J, N SN74H30J,N Ob 
RG 120K SNG 120U SN5430W © g RG202K ~” §NG202U _ SN74H30W | ae, 
RG121D, P SNG121J,N SN5430J, N 6 RG203D, P ~ SNG203J, N - SN74H304, N 7 
RG121K © SNG121U _SN5430W 6 RG 203K ~ §NG203U _ SN74H30W 7 
RG122D, P ~ §NG122J,N SN7430J, N es) RG210D, P ~ §NG2104, N ~ SN54H55J, N OF 
RG122K SNG122U ~SN7430W 6 RG210K SNG210U ~ — SN54H55W 7 
RG123D, P “ SNG123J, N SN74304J, N 6 RG211D,P - SNG211J,N - SN54H555, N le 
RG123K ~- SNG123U. -SN7430W 6 RG211K ~ SNG211U SN54H55W ad 
RG130D, P SNG130J, N SN54S 1405, N 5 RG212D, P-  SNG212J, N SN74H55J, N me 
RG130K — ~ SNG130U SN54S 140W 5 RG212K .SNG212U  SN74H55W a 
RG131D, P ~ -SNG131J,N ~ SN54S140J,N 5 RG213D, P ~ SNG213J, N° SN74H55J,.N 7 
RG131K ~~ SNG131U SN54S140W. - 5 RG213K SNG213U © ~-SN74H55W. | oie 
RG132D,P = SNG132J, N ~SN74S14QJ, N 5 RG220D, P SNG220J, N . SN54HOOJ, N OF 
“RG132K ~ -§NG132U_— 5. 37 





B-42 


'-SN74S140W 


TEXAS. INSTRUME 


INCORPORATED. 


~~ RG220K | 


NTS — 


POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SNG220U 


~ SN54HOOW 


CROSS-REFERENCE GUIDE 





DTL/TTL CIRCUITS 





RG302D, P 











SN74H30W. 


Raytheon TTL, Cont. 
Type. os, Direct Recommended, S Type . Direct Recommended S 
Number Replacement _ for New Designs a Number Replacement for New Designs o 
RG221D, P SNG221J, N SN54HOOJ, N 7. RG302K SNG302U SN74H53wW Phe 
RG221K SNG221U SN54HOOW 7 RG303D, P SNG303J, N SN74H52, N | eT 
RG222D, P SNG222J, N SN74HOOJ, N 7 RG303K SNG303U SN74H53W. 7 
RG222K SNG222U SN74HOOW 7 RG310D, P SNG310J, N SN54H50J, N 7 
RG223D, P SNG223J, N SN74HOOJ, N 7 RG310K _SNG310U SN54H50W 7 
~RG223K SNG223U SN74HOOW 7 RG311D, P -SNG311J, N SN54H50J, N a7: 
RG230D, P SNG230J, N SN74H62J, N 7 RG311K: -SNG311U SN54HS50W cer 
RG 230K -SNG230U SN74H62W 7. RG312D, P _SNG312J, N ~ SN74H504J, N ae 
RG231D, P _ SNG231J, N SN54H62J, N 7 RG312K SNG312U SN74H50W z 
RG231K SNG231U SN54H62W 7 RG313D, P SNG313J, N SN74H50J, N is mae 
RG232D, P SNG232J, N SN74H62J, N 7 RG313K _SNG313U SN74H50W ak 
RG232K SNG232U SN74H62W 7 RG320D, P - $NG3205, N SN54H 10J, N og de, 
RG233D, P SNG233J, N SN74H62J, N 7 RG320K _. SNG320U SN54H 10W 7 
RG233K SNG233U SN74H62W 7 RG321D, P SNG321J, N - SN54H10J, N 7 
RG240D, P SNG 2405, N SN54H20J, N el RG321K_ SNG321U SN54H 10W 7 
RG 240K SNG240U SN54H20W 7 RG322D, P SNG322J, N SN74H 10J, N 7 
RG241D, P SNG241J,N — SN54H20J5, N it RG322K SNG322U SN74H10W 7A 
RG 241K —.SNG241U SN54H20W 7 RG323D, P _ SNG323J, N SN74H 10J, N ot 
RG242D, P _. SNG242J, N SN74H20J, N 7 RG323K - $NG323U SN74H 10W ~ we AG 
RG242K > _ SNG242U SN74H 20W 7 RG370D, P ~ SNG370J, N SN5404J, N 6 
RG243D, P SNG243J,N - _ SN74H20J, N 7 RG370K -SNG370U SN5404W 6 
RG 243K SNG243U _ SN74H20W ae RG371D, P a SNG371J, N_ SN5404J, N 26 
RG250D, P SNG 250J, N . SN54H53J, N eed, RG371K “SNG371U SN5404W 6 
RG 250K -SNG250U | ~. SN54H53W 7 RG372D,-P ~ SNG372J,N SN7404J, N “68S 
RG251D,P SNG251Jd,N - SN54H53J, N o RG372K ~.. SNG372U SN7404W 6. 
RG251K _.SNG251U _SN54H53W oe, RG373D, P ~ SNG373J, N -SN7404J, N 6. 
RG252D, P ~ SNG252J,N - SN74H53J,N cay ee RG373K ~ -SNG373U) SN7404W - 6 
RG252K SNG 252U ~SN74H53W as - RG380D, P ~~ SNG3804J, N SN54H04J, N oi 
RG253D, P _ SNG253J, N  SN74H53J, N a RG380K SNG380U. SN54HO4W at an 
RG 253K _SNG253U _. SN74H53W an ae RG381D, P ~ SNG381J5,.N - _ SN54H04J, N 7 
RG260D, P ~SNG260J, N .SN54H30J, N 7 RG381K | — SNG381U © SN54HO4W “7 
RG260K SNG260U © SN54H30W 7 RG382D, P ~. SNG382J, N SN74HO4J, N 7 
RG261D, P SNG2614,N -SN54H30J,.N or] RG382K © ~  SNG382U _ SN74HO4W a] 
RG261K . -SNG261U _.. SN54H30W ie RG383D, P . .. SNG383J, N SN74HO4J, N ie 
RG262D,P — . ‘SNG262J,N ~ SN74H30J, N- F, RG383K © ~ SNG383U. SN74HO4W ve 
RG 262K x, SNG262U ©.” SN74H30W SOs. ~ RG3180D, P ee SN54S 15J,.N aoe 
~ RG263D, P ~ SNG263J,N - _ SN74H30J, N ate -RG3180K -SN54S15W 5) 
RG 263K _. SNG263U | ~ SN74H30W . ~ RG3182D, P SN74S15J, N 5 
- RG270D, P ~- SNG270J, N - .SN54H605, N ae, RG3182K SN74S15W 5 
‘RG270K -SNG270U =~ SNS4HEOW aes RG3200D,P SN54H30J, N ia 
RG271D, P ~ SNG271J,N ~ SN54H6OJ, N ae RG3200K _. SN54H30W ees 
RG271K © ~SNG271U _ SN54H6OW 7 RG3202D, P ' SN74H30J, N i ie 
RG272D, P SNG272J, N ~~. SN74H60J, N a RG3202K — — SN74H30W Bye 
RG272K ~SNG272U | ~ -SN74H6OW 7 RG 3210D, P ~ SN54S65J, N. 5 
RG2730,-P SNG273J, N ~ SN74H6GJ, N 7 RG3210K SN54S65W_ BS 
RG 273K SNG273U_ SN74H60W 7 RG 3212D, P ~- SN74S65J, N 5 
RG280D, P. - SNG280J, N. SN54H52J, N 7 RG3212K SN74S65W 5 
RG 280K SNG280U SN54H52J, N 7 RG 3220D, P SN54S00J, N 5 
RG281D, P SNG 2814, N SN54H52J, N 7 RG3220K © SN54SooW 5 
RG281K SNG281U. SN54H52W 7 RG3222D, P SN74S00J; N “5 
RG282D, P SNG282J, N SN74H52J, N 7 RG3222K SN74SOOW | 5 
RG 282K  SNG282U _ SN74HS52W 7 RG3230D, P SN54S65J,N 5 
RG283D, P SNG283J, N SN74H52J, N > 7 RG3230K SN54S65W 5 
RG283K_ ~ SNG283U ~ SN74H52W z. ‘RG3232D, Po «- SN74S65J,N ie 
RG290D, P -» SNG2904, N SN54H625,N 7 RG3232K _SN74S65W 5 
RG290K SNG290U SN54H62W 7 -RG3240D, P- _ SN54S205, N se 
RG291D,P ‘SNG291J, N SN54H62J, N F RG3240K SN54S20W Boe 
RG291K — SNG291U SN54H62W oF RG3242D,P - SN74S205, N 5 
RG292D, P _..SNG292J,N SN74H62J, N 7 RG3242K SN74S20W 5 
RG292K .  SNG292U SN74H62W 7 RG3250D, P SN54S65J, N eee 
RG293D, P ~ SNG293J, N SN74H62J, N D RG3250K SN5S4S65W 4B. 
RG 293K = SNG293U SN74H62W qe: ~ RG3252D, P SN74S65J, N 5. 
~ RG300D, P SNG300J, N SN54H53J, N od RG3252K SN74S65W . 8B 
RG300K — ~ SNG300U SN54H53W cot RG3260D, P SN54H304J, N ay re 
RG301D, P ~ SNG301J5,N-— -SN54H53J, N 7 RG3260K ~. SN54H30W Ve 
RG301K -. SNG301U_ SN54H53W 7 RG3262D, P »SN74H30J, N wee 
-SNG302J, N SN74H53J, N . 7 RG3262K ds 


TEXAS, INSTRUMENTS = = ~—_—_ag 
INCORPORATED. | a : 


CROSS-REFERENCE GUIDE 








DTL/TTL CIRCUITS 

Raytheon TTL, Cont. 

Type Direct Recommended - S ; Type , Direct Recommended © a 

Number _ Replacement for New Designs . Number — Replacement for New Designs ; 
RG3270D, P | " SNS54S65J, N s RL22D,P ~SNG225,N SN74181J, N 9 
RG3270K ~ SN54S65W 5 RL22K SNG22U SN74181W 9 
RG3272D, P ~ SN74S65J, N 5 RL23D, P SNG23J, N SN74181J, N 9 
RG3272K  SN74S65W 6 RL23K - ~ SNG23U  $N74181W 9 
RG3310D, P - SN54S65J, N 5 RL30D, P -SNG30J, N - $N54181J, N 9 
RG3310K SN54S65W 5 RL30K ~SNG30U SN54181W 9° 
RG3312D, P SN74S65J, N 5 R“31D, P SNG31J, N SN54181J, N rage 
RG3312K — - SN74S65W 5 RL31K SNG31U SN54181W 9 
RG3320D, P ~ SN54S10J, N 5 RL32D, P SNG32J, N SN74181J, N 9 
RG3320K SN54S 10W 5 RL32K SNG32U SN74181W a) 
RG3322D, P ~~  §N74S10J, N 5 RL33D, P SNG33J, N SN74181J, N 9g 
RG3322K SN74S 10W 5 RL33K  SNG33U SN74181W he 
RG3380D, P SN54S04J, N 5 RL40D, P SNG40J, N ~$N54192J,N 9 
RG3380K  SN54S04W 5 RL40K SNG40U SN54182W 9 
RG3382D, P SN74S04J, N 5 RL41D, P SNG41J, N SN54182J, N 9 
RG3382K SN74S04wW 5 RL41K SNG41U SN54182W 9 
RG3390D, P _SN54S15J, N 5 RL42D, P SNG42J, N SN74182J, N 9 
RG3390K SN54S 15W 5 RL42K SNG42U SN74182W 9° 
RG3392D, P SN74$15J, N 5 RL43D, P SNG43J, N SN74182J, N 9 
RG3392K SN74S15W 5 RL43K SNG43U SN74182W 9 
RG3400D, P ‘ SN54S15J, N 5 RLGOD, P SNG6OJ, N SN5475J, N 9 
RG3400K SN54S15W 5 RL6OK SNG60U ~ SN5475W 9 
RG3402D, P _. SN74S15J, N 5 RL61D, P SNG61J, N SN5475J, N 9 
RG3402K ~§N74S15W 5 RL61K SNG61U SN5475W 9 
RG3420D, P SN54S22J, N 5 RL62D, P SNG62J, N SN7475J, N ee 
RG3420K - SN54S22W 5 RL62K SNG62U SN7475W 9 
RG3422D, P “SN74S22J, N 5 RL63D, P SNG63J, N SN7475J, N 9 
RG3422K SN74S22W 5 RL63K SNG63U SN7475W 9 
RG3440D, P SN54S65J, N 5 RL70D, P SNG70J, N SN5475J, N 9 
RG3440K _ SN54S65W § RL70K _. SNG70U SN5475W 9 
RG3442D, P SN74S65J, N 5 RL71D, P SNG71J, N SN5475J, N 9° 
RG3442K SN74S65wW 5: RL71K SNG71U SN5475W =) 
RL10D, P SN54H 183), N 9 RL72D, P SNG72J, N SN7475J, N 9 
RL10K - SNS4H 183W 9. RL72K SNG72U _ SN7475W 9 
RL11D, P SN54H 183J, N 9 RL73D, P SNG73J, N _$N7475J, N 9: 
RL11K SN54H 183W 9 RL73K SNG73U SN7475W “go 
RL12D,P SN74H 183J, N 9 RL8OD, P SNG80J, N SN5489J, N “g 
RL12K SN74H 183W Qo RL80K SNG80U - SN5489W 9 
RL13D, P SN74H183J, N 9 RL81D, P SNG81J, N SN5489J, N 9° 
RL13K SN74H 183W 9. RL81K _SNG81U © SN5489W 9 
RL20D, P SNG20J, N SN54181J, N 9 RL82D, P SNG82J, N SN74895, N 9 
RL20K _ SNG20U SN54181W 9 RL82K SNG82U _ SN7489W 9 
RL21D, P — SNG21J,N SN54181J, N — RL83D, P SNG83J, N SN7489J, N 9 
RL21K ~SNG21U SN54181W 9 RL83K SNG83U SN7489W 9 
Signetics DCL | 

Type Direct Recommended _ a Type Direct Recommended _ ae 

Number " Replacement for New Designs ie _ Number Replacement for NewDesigns 
N8H16A : -$N74H20J, N SN74H20J,N . i N8TO4R SN7447AJ, N 9: 
NSH 16J, sag . SN74H20W 7 N8TO5B SN7448J, N 9. 
N8H 200 SN74H 103W 7 N&TO5R -" SN7448W °Q, 
N8H21A SN74H 108J, N 7: N8T 138 _ ‘SN74S140J, N o5e 

- N8H210 SN74H 108W 7 N8T13R _SN74S140W 65 

N8H 22B gas Sige SN74H106J, N 7 N8T14B ~-§$N7413J, N oe =e 
N8H70A SN74H11J, N SN74H 11J,N a N8T14R SN7413W 6 
N8H70J vie SN74H11W- T° N8T80A SN7426J, N 6 
N8H80A - SN74HOOJ, N SN74HOOJ, N ao). N8T80J SN7426W 6 
N8H80J pe: SN74HOOW 7 NST9OA — SN7406J, N 26s 
N8HS0A ~ SN74HO4J, N SN74H04J, N Te N8T90J -SN7406W °g 
N8HS0J SN74HO4W SN74HO4W 7 N1283A SN7484J, N Qs 
N8TO1B ee SN74141J,N eo og N8162A -. §N74121J, N ae 
N8T04B SN7447AJ,N 9 SN74121W 6 





TEXAS 








N8162J 


INSTRUMENTS 
INCORPORATED . 
_ POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 








CROSS-REFERENCE GUIDE 











DTL/TTL CIRCUITS 
Signetics DCL, Cont. 
Type oa Direct Recommended Type = Direct Recommended » 
f Sec. Sec 
Number Replacement for New Designs Number Replacement for New Designs 
N8200P SN74198W 9 N8416A SN 15830J, N SN7420J, N 6 
N8200Y SN74198J, N 9 N8416J SN7420J, N 6 
N8201P SN74198W 9. N8417A SN7410J, N 6 
N8201Y | 4 SN74198J, N 9 N8417J SN7410W 6 
N8202P SN74198W 9 N8424A SN74111J, N 6 
N8202Y > SN74198J, N 9 N8424J SN74111W 6 
N8203P SN74198W 9 N8425A SN74111J, N 6 
N8203Y \ SN74198J, N 9 N8425J ~SN74111W 6 
N8224B SN7488AJ, N SN7488AJ, N 9 N8440A SN7450J, N 6 
N8224R - SN7488W SN7488W 9 N8440J SN7450W 6 
N8230B SN74151J, N 9 N8455A SN7440J, N SN74404J, N 6 
N8231B SN74151J, N 9 N8455J ‘SN7440W 6 
N8232B8 SN74151J, N 9 N8470A, F SN7410J, N SN7410J, N 6 
N8233B SN74153J, N 9 N8470J . SN7410J, N 6 
N8234B SN74153J, N 9 N8471A SN7412J, N SN7412J, N 6 
N8235B SN74153J, N 9 N8471J SN7412W 6 
N8241A SN7486J, N 9 N8480A SN7400J, N SN7400J, N 6. 
N82410 SN7486W 9 N8480J SN7400J, N_ "6g 
N8242A SN7485J, N 9 N8481A 'SN7403J, N SN7403J, N 6 
N82420 SN7485W 9 N8481J SN 7403W 6 
N8243P SN74198W 9 a : 
N8243Y SN74198J, N go N8490A ‘SN7404J, N SN7404J, N 6 
N8250A SN7442J, N 9 N8490J SN7404W SN7404W 6 
N82505 SN7442W 9 N8706A nee SN7460J, N 6 
N8251B SN7442J, N 9 N8706J SN 7460W 61. 
-N8260P SN74181W 9 N8731A SN 7460J, N 6 
N8261A SN74182J,N i: N8731J SN7460W 6 
N82610.__ SN74182W 9 N8806J SN 7460W SN7460W 6 
N8262A SN74180J, N 9 N8808A SN7430J, N SN7430J, N. oa so 
N82620 SN74180W 9 N8808J SN7430W SN 7430W 6 
N8263P SN74153W 9 . N8815A ‘SN7425J, N SN7425J, N 6 
N8263Y SN74153J, N 9 N8815J SN7425W 6 
N8264P SN74153W 9 N8816A SN 7420J, N 26, 
N8264Y SN74153J, N 9 N8816J SN7420W SN7420W 6 
N8266B SN74153J, N 9° N8821J SN7476W 6 
N8266R. SN74153J, N: 9g N8822A SN7473J, N "6.2 
N8267B SN74153J, N 9° N8822J SN7473W SN7473W 6 
N8267R SN74153W 9 N8824B SN7476J. N 6 
N8268A SN7480J, N SN74181J, N 9 N8825A ~SN7470J, N SN7470J,N 6 
N82680 SN7480W SN74181W 9 N8825J SN7470W SN7470W 6 
N8270A Fite SN74194J, N oa N8826A SN74107J, N 6 
N8270J SN74194W 9 N8826J SN7473W 6 
N8271B SN74194J,N 9 N8827A SN7476J, N 6 
N8275B _SN7475J5,N 9 N8827J SN7476W Ree 
N8275R SN7475W 9 N8824A SN7474J, N SN7474J,N 6) 
N8276A SN7491AJ, N 9 N8824J SN7474W SN7474W 6 
N8276Q -SN7491A,W 9 N8829A ~SN74110J, N SN74110J,N 6 
N8280A SN74196J, N 9 N88295 SN74110W 28s, 
N8280J - SN74196W 9 N8840A SN7450J, N SN7450J, N 6. 
N8281A SN74197J, N 9 N8840J SN7450W SN7450W 6 
N8281J SN74197W 9 N8848A SN74H54J,N SN74H54J, N ae) 
N8284A SN74191J, N 9 N8848J — SN74H54W SN74H54W Bs ce 
N82840 SN74191W 90 N8855A SN7440J, N 6 
N8285A SN74190J, N 9 N8855J SN7440W SN7440W 6 
N82850 SN74190W a, N8870A SN7410J,.N 6 
N8288A -SN74163J, N 9 N8870J SN7410W ‘6 
N82880 ~ SN74163W Bee N8875A SN7427J, N SN7427J, N 6 
N8290A 'SN74196J, N SN74196J, N 9 N8875J SN7427W 6 
82900 _ SN74196W SN74196W 9° N8880A SN7400J, N 6 
N8291A SN74197J, N. SN74197J, N 9 N8880J SN7400W SN7400W 6 
N82910 SN74197W SN74197W 9 N8881A SN7401J, N SN7401J, N 6 
N8292A ; _ SN74L90J,N 9 N8881J SN7401W SN7401W 6. 
N82920 ~-SN74L90R 9 N8885A Be SN7402J, N res 
N8293A SN74197J),N a) “N8885J SN7402W 6 
N82930 ‘ | SN74197R Q- N8890A ~SN7404J, N SN7404J,N 6. 
N8415A SN151800J, N SN7420J, N 6 N88900 SN7404W | “SN7404W 6 
N8415J & SN7420W 6 N8891A SN7405J, N ~ SN7405J, N 6% 
TEXAS INSTRUMENTS B-45 
INCORPORATED 


POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


CROSS-REFERENCE GUIDE 





Sginetics DCL, Cont. 





Type — 
Number 


N88910 
S8H16A, F 


-S8H 16J 


58H 200. 
S8H21A, F 
S8H 210 
S8H 22B, E 
S8H70A, F 
S8H70J 
S8H80A, F 
S8H80J 
S8H90A, F 
S8H90J 
S8T 01B 
S8T04B, E 
S8TO4R 
S8T05B, E 
S8TO5R 
S8T 13B,E 
S8T 13R 
S8T 14B 
S8T 14R 
S8T 80A, F 
S8T 805 
S8T90A, F 
S8T 905 


S8162A, F 


$8162J 
$8200P 
S8200Y 
$8201P 
S8201Y 
$8202P 
$8202Y 
$8203P 
S$8203Y 
$8224B 
$8224R 
$8230B, E 
$8231B, E 
$8232B,E 
$8233B, E 
$8234B, E 
$8235B,E 
$8241A, F 
$82410 - 
S$8242A, F 
$82420 
S$8243P 


‘$8243Y 


$8250A 
S8250J 
$8251B 
S8260P 
$8261A, F 
$82610_. 
$8262A, F 
$8262Q 
$8263P 


$8263Y 


$8264P 
S8264Y 
$8266B, E 
$8267R 
S8268A, F 
$82680 
S8270A 


Direct 
Repiacement 


SN7405W 
SN54H204, N 


SN54H11J, N 


SN54HOOJ, N 


- SN54HO4J, N 


SN54H04W 


SN 5488AJ, N 


_ SN5488W 


SN54805, N 


SN5480W 


~SN54194J5,N 


DTL/TTL CIRCUITS 
Recommended Seis Type 
for New Designs Number 
SN7405W 6 $82705 
SN54H 204, N 7 $8271B 
SN54H 20W 7 $8275B, E 
SN54H 103W 7 S8275R 
SN54H 108J, N 7 $8276A, F 
SN54H 108W 7 $82760 
SN54H 106J, N 7 $8280A 
SN54H11N, N 7 ~ $8280 
SN54H 11W 7 $8281A 
SN54HOOJ, N 7 $8281) 
SN54HOOW 7 S8284A 
SN54H04J, N 7 $82840 
SN54HO4W 7 S8285A 
SN74141J, N 9 $82850 
SN5447AJ, N 9 $8288A 
SN5447A4J, N 9 $82880 
SN5448J, N 9. S8290A 
SN5448W 9 $82900 
SN54S140J, N 5 $8291A 
SN54S 140W 5 $82910 
SN5413J, N 6 $8292A 
SN5413W © 6 $82920 
SN5426J, N 6 $8293A 
SN5426W 6 $82930 
SN5406J, N 6 S8415A 
SN5406W 6 $8415J 
SN54121J, N 6 $8416A 
_ SN54121W 6. $8416J 
_ SN54198W 9 S8417A 
SN54198J, N 9 | $8417) 
-SN54198W © 9 $8424A 
SN54198J, N 9 $8424) 
SN54198W 9 $8425A 
'SN54198J, N 208 $8425) 
SN54198W 9 S8440A, F 
SN54198J, N 9 $8440J 
SN7488AJ, N 9 S8455A, F 
SN5488W 9 S8455J 
SN54151J, N 9 S8470A, F 
SN54151J, N 9 $8470J 
SN54151J, N 9 S8471A, F 
SN54153J, N 9 $8471) 
SN54153J, N 9 S8480A, F 
SN54153J, N 9 $8480J 
SN5486J, N 9° S8481A, F 
SN5486W ans) $8481J 
SN5485J, N 9 S8490A, F 
SN5485w 9 $8490J 
SN54198W 9 S8706A, F 
SN54198J, N 9 $8706J 
SN5442J, N 90 $8731A, F 
SN5442W 9 $8731J 
SN5442J, N 9 S8806A, F 
SN54181W 9 $8806J 
SN54182J, N 9. S8808A, F. 
SN54182W oe S8808J 
SN541805, iN o- S8815A, F 
SN54180W 9 S8815J 
SN54153W 9 S8816A, F 
SN54153J, N 9 $8816J 
SN54153W 9 $8821) 
SN54153J, N - 9 $8822A, F 
SN54153J, N 9 $88225 
SN54153W Zz) $8824B 
SN54181J, N 9 S8825A, F 
SN54181W 9 $8825) 
9 S8826A, F 





Direct: 


Replacement 


SN54196J, N 
SN54196W 
SN541974, N 
SN54197W 


SN 151900J, N 


SN 15930J, N 


SN5440J, N 


SN54105, N 
SN5412J, N 
SN54005, N 
SN5403J, N 


SN5404J, N 
SN5404W — 


~ SN5460J, N 


SN5460W 
SN5430J, N 
SN5430W 

SN5425J, N 


SN5420W 


SN5473W 


SN5470J, N 


SN 5470W 


Recommended 
for New Designs 


SN54194W | 
SN541944; N 
SN5475J,.N 


— SN5475W 


SN5491J;N 
SN5491A,W 
SN54196J, N 
SN54196W 

SN54197J, N 
SN54197W 

SN54191J, N 
SN54191W 

SN54190J, N 
SN54190W 

SN54163J, N 
SN54163W 

SN54196J, N 
SN54196W 

SN54197J, N 
SN54197W 

SN54L90J, N 
SN54L90R 

SN54197J, N 
SN54197R 

SN5420J, N 
SN5420W 

SN54204, N 
SN5420J, N 
SN5410J, N 
SN5410W 

SN54111J, N 
SN54111W 

SN54111J, N 
SN54111W. 

SN5450J, N 
SN5450W | 
SN5440J; N 
SN5440W | 
SN5410J, N 
SN5410J, N 
SN5412J; N 
SN5412W. 
SN5400J; N 
SN5400J, N 
SN5403J, N 
SN5403W > 
SN5404J, N 
SN5404W 
SN5460J, N 
SN5460W | 
SN5460J, N 
SN5460W | 
SN5460J, N 
SN5460W 

SN54305, N 
SN5430W 

SN5425J, N 
SN5425W 
SN54205, N 


.SN5420W 


SN5476W - 
SN5472, N 
SN5473W 
SN5476J, N 
SN5470J, N 


—SN5470W 


SN54107J, N 


® 
© 


MOH DMNMADAMDAAMDAAMAADAAARAADAAAMDAAAAAADAMAAADAADAAMLMPOOOOOHOHHWOHOHNHDHOHOHVHHYNUVOUOSO 





B-46 | 


TEXAS INSTRUMENTS 


POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


INCORPORATED 


CROSS-REFERENCE GUIDE 





DTL/TTL CIRCUITS 

Signetics DCL, Cont. 

Type Direct Recommended ~ 5 Type Direct. _ Recommended S 

Number Replacement ~ - for-New Designs... =< Number |. Replacement for New Designs a 
$8826J SN5473W 6 $8870) ; SN5410W 6 
$8827A, F SN5476J, N 6 S8875A, F SN5427J, N SN5427J, N 6 
$88275 SN5476W 6. $88755 SN5427W 6 
S8824A, F SN5474J, N SN5474J, N 6 S8880A, F : SN5400J, N 6 
$8824) SN5474W SN5474W 6 $88805 SN5400W SN5400W 26) 3 
$8829A, F ~SN54110J, N SN54110J, N 6 S8881A, F SN5401J, N SNS5401J, N oe 
$8829 a SN54110W 6 $8881J - SN5401W SN5401W 6 
$8840A, F SN545QJ, N SN5450J, N 6- S8885A, F -SN5402J, N 6 
S88405 SN5450W SN5450wW 6 S8885J ‘SN5402W 6 
S8848A, F - SN54H54J, N SN54H54J, N 7: S8890A, F ‘SN54045, N _ SNS5404J, N ‘6 
S8848) SN54H54W SN54H54W oe $88900 ~SN5404W - SN5404W 6 
S8855A, F a - §N5440J, N 6 $8891A, F SN5405J, N _. SN5405J,N 6 
S8855J SN5440W - SN5440W 6 S88910 SN5405W _ SN5405W 6 
S8870A, F . SN5410J,N 6 
Signetics TTL: 

Type & Direct ‘Recommended Ss Type Direct Recommended Se : 

Number ~ Replacement for New Designs. re Number Replacement __—_—s for New Designs ne 
N7400A SN7400J, N SN7400J, N 6%. N74800 SN7480W SN7480W 9 
N7400J _ SN7400w SN7400W. 6 N7490A SN7490J, N SN7490J, N aD. 
N7401A _. SN7401J, N ~.SN7401J,N 6 N74900 - SN7490W SN7490W ee 
N7401J .. SN7401W SN7401W 6 N7491A SN74915, N SN7491J,N_ oo 
N7402A ~ -§N7402J,N ~SN7402J);N 6 N74910 SN7491W_ SN7491W 9 
N74020 __ SN7402W SN7402W 6 N7492A SN7492J, N SN7492J, N . g 
N7403A /SN7403J, N /SN7403J,.N 6 N74920 » 'SN7492W SN7492W 7 
N7404A ~ — .SN7404J, N _ SN7404J,N 6 N7493A - §N7493J,N SN7493J, N 9 
N74040 >, SN7404W . SN7404W 6 N74930 - . SN7493W _ SN7493W OF 
N7405A_ _ SN7405J, N /, SN7405J, N 6 N74107A SN74107J, N -SN74107J, N motes 
N74050 .... SN7405W SN7405W 6 N74HOOA SN74HOOJ, N° SN74HOOJ, N ay he 
N7408A  SN7408J,N _,SN7408J, N 6 N74HO0Q SN74HOOW _ SN74HOOW ae. 
N74080 .. SN7408W ~~ SN7408W 6 ‘N74HO1A SN74HO1J,N . SN74HO1,N he 
N7410A SN74103,N ~SN7410J,N 6 ~ N74H010 SN74HO1W ~ SN74HOIW SES 
N74105 SN7410W SN7410W 6. -N74HO4A SN74HO04J, N _ SN74HO4J, N- LE 
N7420A _-SN7420J, N ~SN74205, N 6 N74H04Q SN74HO4W .. SN74HO4W rw 
N7420J SN7420W | SN7420W po N74HO5A - SN74HO5J, N _SN74HO5J, N ae 
N7430A | - §N7430J,N SN7430J, N 6 N74H050 _ SN74HO5W SN74HO5W i ae 
N7430J - SN7430W SN7430W 6: N74H10A 'SN74H10J, N SN74H10J, N- eer) 
N7440A SN7440J, N SN7440J, N 36 N74H100 SN74H10W_ “ -SN74H10W — 7 
N74400 _ . SN7440w SN7440W 6 N74H11A SN74H11J, N SN74H11J, N° oF 
N7441B - SN74415,N ss SN7441J, N 9 N74H110 —SN74H11W SN74H11W_ 7 
N7450A — SN7450J,N ..— SN7450J,N 6 “N74H20A SN74H20J, N -SN74H20J,.N 7 
N74505 -  SN7450W _SN7450W 6 N74H200 SN 74H 20W SN74H20W 7 
N7451A - SN7451J, N SN7451J, N 6 N74H21A ~SN74H21J, N ~SN74H215,N 7 
N7451J SN7451W _ SN7451W. 6 'N74H210 - SN74H21W ~SN74H21W ape 
N7453A ~SN7453J, N SN7453N,.N 6 N74H22A.. SN74H22J, N - SN74H22J, N he 
N7453J - SN7453W -SN7453W 6 N74H 220 SN74H22W ss SN74H22W © uk 
N7454A — ~ §N7454J, N- _ SN7454J,N 6 N74H30A ~ S§N74H30J, N _ SN74H30J, N Sp 
N7454):. _ SN7454W .. SN7454W 6) N74H30J SN74H30W SN74H30W tae 
N7460A . - SN7460J, N SN 7460J, N 6 N74H40A SN74H40J5,N SN74H405,N _ are 
N7460J SN 7460W “SN7460W 6 N74H400 SN74H40W _ SN74H40W ae 
N7470A - SN7470J5,N— SN7470J, N 6 N74H50A SN74H505,N - SN74H50J, N ers 
N7470J ~ SN7470W SN7470W 6 ~N74HS500 SN74H50W SN74H50W “F 
N7472A SN7472J, N ~SN74725, N_ 6 N74H51A SN74H51J, N SN74H51J, N 7 
N7472J SN7472W. SN7472W © 6 N74H510 SN74H51W ~ SN74H51W eae 
N7473A SN7473J, N SN7473J, N 6 N74H52A SN74H52J,N | SN74H52J, N 7 
N74733 SN7473W SN7473W 6 N74H520 SN74H52W SN74H52W 7 
N7474A ~SN7474J3, N _SN7474J,N 6 N74H53A SN74H53, N SN74H53U, N FA 
N7474J ~SN7474W “SN7474W 6 N74H53J SN74H53W SN74H53W 7 
N7475B° ‘SN7575J,N_ SN7475d, No 9 N74H54A_ SN74H54J,N SN74H54J,N ay 
N7476B -SN7476J, N ~~ SN74765,N- “6 N74H54J SN74H54W _ SN74H54W-> 7 
N47770 ~ SN7477W  SN7477W 9 _N74H55A. — SN74H55J, N- SN74H55J, N 7 
N7480A° - SN7480J, N° SN7480J, N 9 N74H55J — SN74H55W SN74H55W ie 





= “INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


_ TEXAS INSTRUMENTS = =—s«iBAT 





Signetics TTL, Cont. 
Type Direct 
- Number Replacement 
N74H60A SN74H60J, N 
N74H60J SN74H60W 
N74H61A SN74H61J, N 
N74H61J SN74H61W 
N74H62A SN74H62J, N 
N74H62J SN 74H62W 
N74H72A SN74H72J, N 
N74H720 SN74H72W 
N74H73A | SN74H73J, N 
N74H730 SN74H73W 
N74H74A SN74H74J, N 
N74H740 _ SN74H74W - 
N74H76B SN74H76J, N 
$5400A SN5400J, N 
$5400J SN5400W 
S5401A SN5401J, N 
$5401J SN5401W 
$5402A SN5402J, N 
$54020 SN5402W | 
$5403A SN5403J, N 
S5404A SN5404J, N 
$54040 SN5404W 
S5405A SN5405J, N 
$54050 SN5405w 
$5408A SN5408J, N 
$54080 SN5408W 
$5410A © SN5410J, N 
$5410J . SN5410W 
$5420A SN5420J, N 
$5420J . SN5420W_ 
S$5430A SN5430J, N 
$5430J SN5430W 
— S5440A SN5440J, N 
$54405 SN5440W 
S5450A SN5450J, N 
S5450J SN5450W 
S5451A SN5451J, N 
$5451) SN5451W. 
S$5453A SN5453J, N 
$5453J SN5453W 
S5454A SN5453J, N 
$5354J SN5454W 
S5460A SN5460J, N 
$5460) SN5460W 
S5470A SN5470J, N 
$54705 SN5470W > 
$5472A SN5472J, N 
S5472J SN5472W 
- §5473A SN5473J, N 
$5473J SN5473W 
S5474A SN5474J, N 
$5474J SN5474W 
$5475B SN5475J, N 
S5476B SN5476J, N 
$54770 SN5477W | 
SN5480J, N 


CROSS-REFERENCE GUIDE 


-$5480A 


B-48 


D 


Recommended 
for New Designs 


SN74H60J, N 


“'SN74H60W 


SN74H61J, N 
SN74H61W 
SN74H62J, N 
SN 74H62W 


‘SN74H72J,N 


SN74H72W 
SN74H73u, N 
SN74H73W 
SN74H74J, N 
SN74H74W 


_SN74H76J, N 


SN5400J, N 
SN5400W 
SN5401J, N 
SN5401W 
SN5402J, N 
SN5402W 
SN5403J, N 
SN5404J,N . 
SN5404W 


SN5405J, N 


SN5405W 
SN5408J, N 
SN5408W 
SN5410J, N 
SN5410W 
SN5420J, N 
SN5420W 
SN5430J, N 
SN5430W 


SN5440J, N 


SN5440W 
SN5450J, N- 
SN5450W 
SN5451J, N 
SN5451W 
SN5453J, N 
SN5453W 
SN5454J, N 


-SN5454W 


SN5460J, N 
SN5460W 
SN5470J, N 


~SN5470W 


SN5472J, N 
SN5472W 
SN5473J, N 
SN5473W 
SN5474J, N 
SN5474W 
SN5475J, N 
SN5476J, N 
SN5477W 
SN5480J, N 


TEXAS INSTRUMENTS 


POST OFFICE BOX 5012 e¢ DALLAS, TEXAS 75222 


TL/TTL CIRCUITS | 


g 


OCOMRDHAABADADAAGD DAMDDADAMAMAAMVAHAMAAAMAAHAAAAMAMBMRAAMAMMAAMANNWNNWNWNWWnvwnvn 


Type 


Number | 


$54800 
S5490A 


-$54900 | 


S5491A 
$54910 

$5492A 

$54920 

S5493A 

$54930 

$54107A 
S54HOOA 
$54HO0Q 
S54HO1A 
S54H010 
S54HO4A 
$54H04Q 
S54HO5A 
S54HO5Q 
S54H10A 
S54H 100 
S54H11A 
S54H110 
S54H20A 


~ §54H200 


S54H21A 
$54H210 
S54H22A 
$54H220 


~ S54H30A 


$54H300 
S54H50A 
S54H500 
S54H51A 
S54H510 
S54H52A 
$54H520 
S54H53A 
S54H53J 
S54H54A 
S54H54) 
S54H55A 
S54H555 
S54H60A 
S54H6OJ 
S54H61A 
S54H61J 
S54H62A 
S54H62J 
S54H72A 
$54H720 
S54H73A 
$54H730 
S54H74A 
S$54H740 


S54H76B 


INCORPORATED. 


Direct 


Replacement 


SN5480W 
SN5490J, N 
SN5490W 
SN5491J, N 
SN5491W 
SN5492J, N. 
SN5492W 
SN5493J, N 
SN5493W 
SN54107J, N 
SN54HOOJ, N 
SN54HOOW 
SN54HO1J, N 
SN54HO1W 
SN54HO4J, N 
SN54HO4W 
SN54HOSU, N 
SN54HO5W 


SN54H10J,N | 


SN54H 10W 
SN54H11J,N 
SN54H 11W 
SN54H 20J, N 
SN54H 20W 
SN54H21J, N 
SN54H 21W 
SN54H 225, N 
SN54H22W 
SN54H30J, N 
SN54H30W 
SN54H50J, N 
SN54H50W 
SN54H51J, N 
SN54H51W 
SN54H52J, N 
SN54H52W . 
SN54H53J, N 
SN54H53W 
SN54H54J, N 
SN54H54W 
SN54H55u, N 
SN54H55W 
SN54H604J, N 
SN54H60W 
SN54H61J, N 
SN54H61W 
SN54H62J, N 
SN54H62W 
SN54H72J, N 
SN54H72W 


SN54H73J, N’ 


SN54H73W 
SN54H74J, N 
SN54H74W 
SN54H76J, N 


Recommended 
for New Designs 


SN5480W 
SN54904J, N 
SN5490W 
SN54913, N 
SN5491W 
SN54924, N 
SN5492W 
SN5493J, N 
SN5493W 
SN54107J, N 
SN54HOOJ, N 
SN54HOOW 


* SN54HO1J, N 


SN54HO1W 


“ SN54HO04J, N 


SN54HO4W 
SN54HO5J, N 
SNS4HOSW 
SN54H 10J, N 
SN54H 10W 
SN54H11J5, N 
SN54H 1 1W 
SN54H20J, N 


-SN54H 20W 


SN54H21J, N 
SN54H21W 
SN54H22J, N 


-SN54H22W 


SN54H30J, N 
SN54H 30W 
SN54H50J, N 
SN54H50W 
SN54H51J, N 


SN54H51W 
~ SN54H525, N 


SN54H52W. 
SN54H53J, N 


~ SN54H53W 


SN54H54J, N 
SNS4H54W 
SN54H55J, N 
SN54H55W 
SN54HG6OJ, N 
SN54H60W 
SN54H61J, N 
SN54H61W 
SN54H62J, N 
SN54H62W 
SN54H72J, N 
SN54H72W 


_SN54H73J, N 
“SN54073W 


SN54H74J, N 
SN54H 74W 


SN54H76J, N 


” 
8 


Oe eS SS DS SG SS SS Co Co Co Coo CoCo COME 





CROSS-REFERENCE GUIDE 


-DTL/TTL CIRCUITS 





sprague TTL 
Type Direct Recommended % - -‘ Type Direct Recommended ‘ 
Number Replacement for New Designs . a Number Replacement for New Designs or 
US5400A SN5400J, N SN5400J, N 6 US5475A SN5475J, N SN5475J, N 9 
US5400J SN5400W SN5400W 6 US5476A SN5476J3, N SN5476J,N 6 
US5401A “US5401J, N SN54014, N 6 US54773 SN5477W SN5477W - 9 
US5401J US5401W SN5401W 6 US5480A SN5480J, N SN5480J, N 9 
US5402A SN5402J, N SN5402J, N 6 US54804 SN5480W SN5480W 9 
US5402J “SN5402W SN5402W '€ US5481A SN5481J, N SN5481J, N 9 
US5403A SN5403J, N SN5403J, N 6 US5481J SN5481W SN5481W 9 
US5404A -SN5404J, N SN5404J, N 6 US5482A SN5482J,N SN5482J, N 9 
US5404J -SN5404W SN5404W 6 US5482J SN5482W SN5482W 90 
US5405A SN5405u, N SN54054, N 6 US5483A SN5483J, N SNS484, N moe 
US5405J SN5405W SN5405w 6 US5484A SN5484J, N SN5484J, N 9 
US5408A ~ SN5408J, N SN5408J, N 6 US5484J SN5484W SN5484W 9 
US54085 a ~ SN5408W 6 US5486A - SN5486J, N SN5486J, N 9 
US5409A SN5409J, N SN5409J, N 6 US5486J SN5486W SN5486W e:) 
US5409J “SN5409W 6 US5490A SN5490J, N SN5490J, N 9 
US5410A SN5410J, N SN5410J, N 6 US54905 SN5490W SN5490W 9 
JS54105 ~ SN5410W - SN5410W © 6 US5491A SN5491AJ, N SN5491AJ, N | 9° 
JS5420A “SN54204, N SN54209, N 6 US5491J “SN5491AW SN5491AW 9 
JS5420J -SN5420W ~ SN5420W | <6 US5492A SN5492),N SN5492J, N 9 
JS5426A SN5426J, N SN54264, N 6 US5492J SN5492W i SN5492W 9 
JS5427A SN5427J, N SN54274, N 6. US5493A SN54935, N SN5493J, N 9 
JS54275 ~SN5427W 2G US5493J -SN5493W SN5493W 9 
JS5429A SN5425J, N SN5425J, N 6 US5494A “SN5494J,N SN5494J,N 9 
JS54295 . SN5425w 6 US5494J ~SN5494W -SN5494W 9. 
JS5430A SN54304, N SN5430J, N 6. US5495A ~ SN5495AJ,N SN5495AJ, N 9° 
JS543QJ SN5430W SN5430W 6 US5495J  SN5495AW _ SN5495AW 9S 
JS5432A SN5432J, N SN5432J, N 6 US5496A SN5496J,N SN5496J, N Qe. 
JS54325 pee ~ SN5432W 6 US5496J “SN5496W SN5496W 9. 
JS5438A SN5438J, N  SN5438J, N Ge. - US54107A ~SN54107J,N . ~°SN54107J, N 6 
JS5438J | SN5438W 6 US54121A ~ §N54121J,N ~ §N54121J, N 6 
JS5439A ~ SN5438J, N 6 US54121J -- SN54121W -- SN54121W 6 
JS54395 ; SN5438W Pe US54122A  SN54122J),N ~§N54122J, N 6 
JS5440A - SN54405, N- SN54404, N 6 _ US841225 ~ SN54122W ~SN54122W 6 
JS5440J SN5440W SN5440W Race ~ US54123A ~ §N541235,N SN54123J, N. 6 
JS5442A SN54425, N  §N54425,N- 9 US54123J SN54123W -$N54123W 6 
JS54425 -SN5442W SN5442W Ge! US54145A  -SN54145J, N SN54145J, N 9. 
IS5443A ~SN5443J, N SN5443J, N Oo US54145J SN54145W ss SN54145W> 9. 
1$5443J SN5443W SN5443W “3 US54150A © “- §N54150J, N — SN54150J, N 9 
JS5444A 'SN5444J, N ~ §N5444J, N oe US54150J -- SN54150W  -SN54150W on) 
Is5444J 'SN5444W SN5444W 9 US54151A ~-SN54151J,N- > SN541515,N “9 
IS5445A SN5445J, N  SN5445J, N. 9 US54151J — SN54151W ~ SN54151W a!) 
ISH4455 SN5445W SN5445W g US54153A 'SN54153J, N ~ . SN54153J, N a) 
IS5446A SN5446AJ, N _ SN5446AJ, N 9 US54153J ~ SN54.153W | ~ SN54153W ‘9 
IS5446J “SN5S446AW SN5446GAW 9 US54154A SN54154J, N ~ §N54154J,N 9° 
IS5447A ~ SN5447A5,N ~ §N5447AJ,N a) US54154J SN54154W SN54154W | 9° 
IS5447J SN5447AW ~ SN5447AW 9 US54164A ‘SN54164J, N — §N54164J, N 9 
IS6448A SN5448J, N- SN5448J, N 9° US54164J SN54164W ~ SN54164W “gr 
IS5448) ~ SN5448w SN5448W 9 US54165A SN54165J, N SN54165J, N 9 
IS5450A ~ §N5450J, N SN54504, N 6 US54165J SN54165W -SN54165W 9 
IS5450J ee SN5450W SN5450W 6 US54180A ~-SN54180J, N SN54180J,.N % Q 
IS5451A ~ SN5451J, N -SN5451J, N 6 US54180J SN54180W SN54180W mage 
IS5451- SN5451W SN5451W © 6 US54181A SN54181J, N SN54181J, N Qo. 
IS5453A SN5453J, N - SN5453J, N 6 US54181J SN54181W SN54181W | 9° 
IS54535 — ~SN5453W SN5453W 6 US54182A SN54182J, N “SN54182J, N 9 
IS5454A — SN5454J, N SN5454J, N “6 US54182J ~*SN54182W SN54182W Q- 
IS54545 SN5454W SN5454W 6 US54192A SN54192J, N 'SN54192J, N “g 
IS5459A ot ~ §N5451J5,N 6 US54192J ‘SN54192W -- SN54192W 9 
$5459) oe ~ SN5451W | 6 US54193A | ~SN54193J, N ~~ §N54193J, N 9. 
'S5460A. SN5460J, N SN54604, N 6 US54193J SN54193W ~~ §N54193W- a 
IS5460J SN5460W SN5460W 6 US7400A SN 74004, N _ SN7400J, N 6 
'$5470A ~ SN5470J, N - ~-SN5470J, N 6 US7400J SN 7400W ~ SN7400W- 6 
$5470J _ SN5470W ~ - SN5470W 6 US7401A “SN7401J, N SN7401J,N 6. 
$5472A ~ §N5472J, N .SN5472J, N 6 US7401J ‘SN7401W SN7401W 6 
$54725 - SN5472W SN5472W 6 US7402A — SN7402J, N _ SN7402J, N 6) 
$5473A ~ SN54739, N SN5473J, N 6 US7402J SN7402W - SN7402W 6. 
$5473) - SN5473W: SN5473W | 6 US7403A SN 7403J, N ~ §N7403J, N 6. 
$5474A ~ SN5474J, N ~ SN5474J,N 6 US7404A SN7404J, N ~SN7404J, N 6. 
6 SN7404W _SN7404W__ 6... 


S5474J 





_SNS474W 


SN5474W 





US7404J 





Texas INSTRUMENTS” See. Bag 
Oe Tee OFFICE wii ais Sealine TEXAS 75222 S | 7 ae: | ee 


CROSS-REFERENCE GUIDE 








DTL/TTL CIRCUITS 
Sprague TTL, Cont. 
Type Direct Recommended S Type . Direct . Recommended _ 

Number | Replacement — for New Designs i Number Replacement for New Designs see 
US7405A _SN7405J, N SN7405J, N 6 US7482J5 SN7482W SN7482W 9 
US7405J - SN7405W SN7405W 6 US7483A . SN7483J, N SN7483J, N 9 
US7408A - SN7408J, N SN7408J, N 6 ~ US7484A SN7484J, N _ §N7484J,N 9 
US7408J SN7408W 6 US7484J SN7484W _SN7484W 9 
US7409A - SN7409J, N SN7409J, N 6 US7486A ~SN7486J, N SN7486J, N 9 
US7409J i SN7409W 6 US7 486 _ SN7486W SN7486W 9 
US7410A SN7410J, N SN7410J, N Ges US7490A -SN7490J, N SN7490J, N 9 
US7410J SN7410W SN7410W 6 US74905 SN7490W SN7490W 9 
US7420A SN7420J, N SN7420J, N 6 US7491A SN7491AJ,N SN7491AJ, N 9 
US7420J SN7420W SN7420W 6 US7491J SN7491AW SN7491AW 9 
US7426J SN7426J, N SN7426J, N 6 US7492A SN7492J, N SN7492J, N 9 
US7427A SN74274J, N SN74275, N 6 US7492J SN7492W SN7492W Q- 
US7427J . -SN7427W 6 US7493A SN7493J, N SN7493J, N 9 
US7429A SN7425J, N SN425J, N 6 US7493J SN7493W SN7493W 9 
US7429J — SN425W 6 US7494A SN7494J, N SN7494J, N 9 
US7430A SN7430J, N .. SN7430J, N 6 US74945J SN7494W SN7494W 9 
US74305 SN7430W SN7430W 6. US7495A SN7495AJ, N SN7495AJ, N 9 
US7432A SN7432J, N SN7432J, N 6 US7495J SN7495AW SN7495AW 9 
US74325 wine — SN7432W 6. US7496A _ SN7496J, N SN7596J, N 9 
US7438A SN7438J, N . $N7438J, N 6. US7496/ _ SN7496W SN7496W 9 
US7438J SN7438W 6.- US74107A SN74107J, N SN74107J, N 6 
US7439A SN7438J, N 6 US74121A SN74121J,N SN74121J, N 6 
US7439J . _. SN7438W 6 US7412135 ‘SN74121W SN74121W 6 
US7440A SN 74403, N ..SN7440J, N 6 US74122A SN74122J, N ~ §N74122J, N 6 
US74405 SN7440W SN7440W 6. US751225 SN74122W SN74122W 6 
US7441A SN74141J, N SN74141J, N 9 US74123A SN74123J, N SN74123J, N 6 
US7442A - SN7442J, N SN7442J, N 9 US74123J SN74123W SN74123W . 6. | 
US7442J .. SN7442W SN7442W 9 US74145A SN74145J, N SN74145J, N 9 
US7443A . .SN7443J, N -SN7443J, N 9. US74150A SN74150J, N SN74150J, N 9 
US7443J SN7443W SN7443W 9 US74150J SN74150W SN74150W a) 
US7444A SN7444J, N 'SN7444J, N 9 US74151A SN74151J, N SN74151J, N 9 
US7444J ~. SN7444aW SN7444W 9 US741515 SN74151W SN74151W 9 | 
US7445A SN7445J, N SN7445J, N 9 US74153A SN74153J, N SN74153J, N . 9 | 
US7445J -SN7445W _ SN7445W 9 US74153J SN74153W SN74153W a 
US7446A SN7446AJ, N SN7446AJ, N .9 US74154A SN74154J, N SN74154J, N 8 
US7446J - SN7446AW SN7446AW 9 US74154J SN74154W . SN74154W 9 
US7447A SN7447AJ, N SN7447AJ, N 9 US74164A SN74164J, N SN74164J, N 9 
US74475 SN7447AW SN7447AW 9 US74164J SN74164W SN74164W 9 
US7448A --§N7448J, N SN74484, N 9 US74165A SN74165J, N SN74165J, N 9 
US7448J -SN7448W SN7448W 9. US74165J SN74165W SN74165W 9 

-US7450A . SN7450J, N SN74504, N 6 US74180A SN74180J, N — §N74180J, N 9 
US74505 SN7450W SN7450W : 6 US74180J SN74180W SN74180W 9 
US7451A SN7451J, N SN7451J, N 6 US74181A _ §N74181J, N SN74181J, N 9 
US7451J SN7451W --SN7451W > 6 US74181J SN74181W SN74181W 9. 
US7453A SN7453J, N SN7453J, N 6 US74182A SN74182J, N . §N74182J5, N 9 
US7453J SN7453W SN7453W 6 US74182J SN74182W _ SN74182W 9 
US7454A — SN7454J,N . SN7454J, N 6 US74192A SN74192J, N SN74192J, N 9 
US7454J -, SN7454w SN7454W 6. US74192) SN74192W SN74192W 9. 
US7459A — SN7451J, N 6 US74193A SN74193J, N SN74193J, N 9 
US74595 ae SN7451W 6 US74193J _.$N74193W _SN74193W 9. 
US7460A - SN74604, N _  §N74604, N 6. US54HOOA _SN54HO0J, N SN54HOOJ, N a 
US74605 ‘SN7460W | _ SN7460W 6 US54H 00S SN54HOOW SN54HOOW eae 
US7470A .. §N7470J3, N SN7470J, N ibs US54H01A SN54HO1J, N __ SN54H01J, N 7 
US74705 _ -SN-7470W SN7470W 6 US54H01J SN54HO1W ~ SNS54HO1W 44s 
US7472A — §N7472J, N SN7472J, N 6 US54HO4A _ SN54HO04J, N ~ SN54HO4J,N | 
US74725 . $N7472W _, SN7472W 6. US54H04J _ SN54HO4W SN54HO4W 7. 
US7473A _, $N7473J, N __. .SN7473J,N 6 US54HO05A _SN54HO5J, N SN54HO5J, N ws 
US7473) _.SN7473W  .SN7473W =e: US54H05J ~“SN54HOSW. SNS54HOSW | ie 
US7474A . $N7474J,N . §N7474J,N 6 US54H10A _ SN54H10J, N -SN54H 10J, N ad 
US7474J _ SN7474W _.SN7474W 6 US54H 10 SN54H 10W —_SN54H10W 7 
US7475A _ $N7475J,N -SN7475J, N 9 US54H11A SN54H11J, N SN54H11J,.N a 
US7476A —§N74765,N _ SN7476J,N 6 US54H 11J SN54H11W _ SN54H11W les 
US7477J —.. SN7477W SN7477W 9 US54H20A SN54H 204, N . SN54H20J, N 7 
US7480A -_SN7480J, N SN7480J, N 9 US54H 205 _SN54H20W SN54H 20W 7 
US7480J _SN7480W SN7480 9. US54H21A SN54H21J, N — SN54H215, N “7 
US7481A . SN7481J, N _ SN7481J,N se US54H21J SN54H21W _ SN54H21W 7 
US7481J SN7481W _ SN7481W —s US54H22A | SN54H22J,N  SN54H22J, N ne 
9 ae 


B-50 


US7482A 





'SN7482J, N 


- §N7482J, N 


TEXAS INSTRU. 


POST OFFICE BOX 5012, ¢ DALLAS, TEXAS. 75222 


US54H 22) 


INCORPORATED | 


MENTS 


SNS4H22W 





SN54H 22W 





CROSS-REFERENCE GUIDE. 








DTL/TTL CIRCUITS 
Sprague TTL, Cont. 
Type: it ie Direct Recommended Type: Direct Recommended: 

Number - «© Replacement »: for New Designs ° Sree Number Replacement. - . for New Designs pee 
US54H30A ‘SN54H30J, N SN54H30J, N 7 US74H 10J SN74H 10W SN74H 10W 7 a 
US54H 304 SN54H 30W SN54H 30W 7 US74H11A SN74H11J, N SN74H11J, N 7 
US54H40A _SN54H405, N SN54H405, N 7: US74H11J SN74H11W SN74H11W 7 
US54H 40) SN54H40W ‘SN54H 40W 7 US74H 20A SN74H20J, N SN74H20J, N 7. 
US54H50A SN54H504, N SN54H50J, N 2 ae US74H 20) SN74H20W SN 74H 20W 7 
US54H50J - SN54H50W SN54H 50W 7. US74H21A SN74H21J, N SN74H21J, N 7 
US54H51A SN54H51J, N SN54H51J, N yee US74H21J SN74H21W- SN74H21W 7. 
US54H51J SN54H51W © SN54H51W Ya US74H22A SN74H22J, N SN74H22J, N 7 
US54H52A SN54H52J, N . SN54H52J, N 7 US74H22J SN74H22W SN74H22W 7 
US54H52J -SN54H52W SN54H52W 7 US74H30A SN74H30J, N SN74H30J, N a oe 
US54H53A - SN54H53J, N SN54H52J, N 7 US74H 305 SN74H30W SN74H 30W 6-2 
US54H53J “SN54H53W ~SN54H53W 7 US74H40A SN74H40J, N SN74H40J, N 7 
US54H54A SN54H54J, N SN54H54J, N oy US74H40/ SN74H40W » .SN74H40wW a) 
US54H54J - SN54H54W ~ SN54H54W Ya US74H50A SN74H50J, N _ SN74H50J, N i ae 
US54H55A -.SN54H55J, N SNS4H55J, N oes US74H50J SN74H50W _. SN74H50W 7 
US54H55J SN54H55W SN54H55W ape US74H51A SN74H51J, N -SN74H51J, N Be 
US54H60A — SN54H60J, N SN54H6OJ, N a3 US74H51J _SN74H51W © SN74H51W oe 
US54H6Q0J SN54H60W SN54H6OW . ’ US74H52A - .SN74H52J, N -SN74H52J, N a 
US54H61A » SN54H61J5,N- SN54H61J, N 29 US74H525 SN74H52W SN74H52W ed 
US54H61J ~ SN54H61W SN54H61W 7 US74H53A SN74H53J, N SN74H53, N | 7 
US54H62A SN54H62J, N SN54H62J, N 7 US74H53J SN74H53W _ SN74H53wW 7, 
US54H62J »SN54H62W SN54H62W 7 US74H54A SN74H54J, N SN74H54J, N 7 
US54H71A _ SN54H71J5-N SN54H71J, N 7. US74H54J SN74H54w SN74H54W 7 
US54H7 1 — SN54H71W SN54H71W 72 US74H55A SN74H55J, N SN74H55J, N 7 
US54H72A -SN54H72J, N SN54H724, N 7 US74H55J SN74H55w SN74H55W 2 ae 
US54H72J _ SN54H72W SN54H72W 7 US74H60A SN75H60J, N _ SN74H60J, N 7 
US54H73A . SN54H73J, N SN54H73J, N AF US74H60J SN 74H60W SN74H60W Be es 
US54H73J SN54H73W__C SN54H73W 7. US74H61A SN74H61J, N -SN74H61J, N- 7 
US54H76A . » SN54H76J, N SN54H 764, N 7 US74H61J SN74H61W SN74H61W se 
US54H 76 _. SN54H76W _ -SN54H 76W 7 US74H62A SN74H62J, N SN74H62J, N 7 
US54H78A SN54H78J, N ~ SN54H78J, N 7: US74H62J SN74H62W - SN74H62W pales 
US54H78J _ SN54H78W SN54H78W Fat US74H71A SN74H71J, N SN74H71J, N Hi. 
US74HOOA SN74HOOJ, N _ SN74HOOJ, N 7. US74H71J . SN74H71W | SN74H71W al. 
US74HOOJ - -SN74HOOW SN74HOOW Jus, US74H72A » -SN74H72J, N SN74H72J,N. ke, 
US74H01A - SN74HO1J, N -SN74HO1J, N 7. US74H72J . SN74H72W SN74H 72W 7 
US74HO1J _ SN74HO1W SN74HO1W | 87: US74H73A SN74H73J, N SN74H73), N- 7 
US74HO4A vo. SN74HO04J, N SN74HO4J, N 7 US74H73J SN74H73W SN74H73W As 
US74H04J ..  SN74HO4W SN74HO4W 7 US74H76A SN74H76J, N SN74H76J, N qe 
US74HO5A  SN74HO5J, N SN74HO5J, N 7 US75H 764 SN74H76W © SN74H76W aod, 
US74HO5J ~ SN74HO5W SN74HOS5W 2; US74H78A SN74H78J, N US74H78J, N 1. 
US74H10A SN74H 105, N SN74H 10J, N 7 US74H78J SN74H78W - US74H78W Ae 
Transitron TTL 

_ Type ; Direct Recommended Type Direct - -Recommended Pris 

Number _ Replacement for New Designs . Number Replacement ——s for New Designs er 
SN5400F _ SN5400W SN5400W oe. SN54404, N SN5440J, N ~ SN5440J, N 6) 
SN5400J, N SN5400J, N SN54004J, N 6 SN5441AJ, N SN54141J, N SN54141J, N 9° 
SN5401F _SN5401W- SN5401W 6 SN5442J, N ~ SN5442J, N SN5442J, N 9 
SN5401J, N ~SN5401J, N SN5401J, N 6 SN5443J, N SN5443u, N SN5443J, N 9 
SN5402F ~ 'SN5402W SN5402W ok - ae SN5444J, N SN5444J, N -SN5444J, N 9 
SN5402J, N SN5402J, N SN5402J, N 6 SN5450F SN5450W ~ _ SN5450W 6 
SN5404F SN5404W_ SN5404W 6 SN5450J, N SN5450J, N ' SN5450J, N 6 
SN5404J, N ‘SN5404J, N SN5404J, N 6 SN5451F SN5451W SN5451J, N 6 
SN5405F SN5405W . SN5405W 6 SN5451J, N $N5451J, N SN5451J, N 6 
SN5405J, N- SN5405J, N SN5405J, N. 6 SN5453F SN5453W -SN5453W 6 
SN5410F SN5410W SN5410W 6 SN5453J, N ~SN5453J,N 'SN54534, N 6 
SN5410J, N ~§N54105, N SN5410J, N 6 SN5454F SN5454W SN5454W cae 
SN5420F “* “SN5420W SN5420W 6 SN5454J, N ~ §N5454J, N ~~ SN5454J, N 6 
SN5420J, N -"SN5420J, N SN5420J, N 6 SN5460F " SNB5460W ~ -” SN5460W 6 
SN5430F " SN5430W SN5430W 6 SN5460J, N SN5460J, N -  SN54604, N 6 
SN5430J, N 'SN5430J, N ~ SN5430J, N 76.4 SN5470F _ SN5470W _. SN5470W > 6 
SN5440F ~ SN5440w 6 SN5470J, N ~ SN54704J, N SN5470J, N 6 








~” SN5440W 




















INCORPORATED: . 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


CROSS-REFERENCE GUIDE 


Transitron TTL, Cont. 


Type -: 
Number 


SN5472F 
SN5472J, N 
SN5473F 
SN5473J, N 
SN5474F 


~ SN5474J, N 


SN5475J, N 
SN5476J, N 
SN5480F 
SN5480J, N 
SN5482F 
SN5482J, N 
SN5483J, N 
SN5490F 
SN5490J, N 
SN5491AF 
SN5491A3J, N 
SN5492F 
SN54924, N 
SN5493F 
SN5493J, N 
SN5494J, N 
SN5495F 
SN5495J,.N 
SN5496J, N 
SN54107J, N 
SN54121F 


— §N54121J, N 


SN542511F 
SN542511J, N 
SN542515F 

SN542515J, N 


- SN542525F 


-§N542525J, N 


SN543163F . 
SN543163J, N 
SN545511F 
SN545511J, N 
SN545611F 
SN545611J, N 
SN548280F 
SN548280J, N 
SN548281F 
SN548281J, N 
SN7400F 
SN7400J, N 
SN7401F 
SN7401J, N 
SN7402F 


SN7402J,N.. >. 


SN7404F 
SN7404J, N 
SN7405F 
SN7405J, N 
SN7410F 
SN7410J, N 
SN7420F 
SN7420J, N 
SN7430F * 
SN7430J, N 
SN7440F 
SN7440J, N 
SN7441AJ, N 
SN7442J, N 
SN7443J, N 
SN7444J, N 
SN7450F 





B-52_ 


Direct 


Replacement | 


SN5472W 


~ SN5472J, N 


SN5473W 
SN5473J, N 


» SN5474W 


SN5474J,N 
SN5475J, N 
SN5476J, N 
SN5480W 

SN5480J, N 


~SN5482W © 


SN5482J, N 


~ SN5483u, N 


SN5490W 


~SN54904J, N 


SN5491AW 


SN5491AJ, N 


SN5492W 
SN5492J, N 
SN5493W 

SN5493J, N 


'SN5494J, N 


SN5495AW 
SN5495AJ, N 
SN5496J, N 
SN54107J, N 
SN54121W 


SN54121J, N 


SN5481W 


~-SN5481J, N 


SN7400W 
SN7400J, N 
SN7401W 

SN7401J, N 


SN7402W 
-§N7402J, N 


SN7404W 


~ SN7404J, N 
-'SN7405W _ 


SN7405J, N 


-SN7410W 
~.. SN7410J, N 
_SN7420W 

~_SN74205, N 


SN7430W 


_ SN74304, N 
_ SN7440W 
SN7440J, N 


SN74141J,.N 


_ . SN74425, N 
_ SN7444J, N 


SN7450W 


TEXAS, INSTRUM ENTS 


; POST OFFICE BOX 5012 e DALLAS, TEXAS 78222 





DTL/TTL CIRCUITS. 
Recommended Type 
; Sec. 
for New Designs Number 
- SN5472W 6 SN74504, N 
$N54725,N 6 SN7451F 
SN5473W 6 SN7451J, N 
SN5473J, N 6 SN7453F 
SN5474W | ‘6 SN7453J, N 
SN5474J,N 6 SN7454F | 
SN5475J, N 9 SN7454J, N 
-SN5476J, N 6 SN7460F 
SN5480W 9 SN7460J, N 
SN5480J, N 9 SN7470F 
SN5482W 9 SN7470J, N 
SN5482J, N 9 SN7472F 
SN5483J, N 9 SN7472J, N 
SN5490W Q SN7473F 
SN5490J, N 9 SN74734J, N 
SN5491AW Q SN7474F 
SN5491AJ, N 9 SN7474J, N 
“SN5492W 9 SN7475J, N 
SN5492J, N 9 SN7476J, N 
SN5493W 9 SN 7480F 
SN5493J, N Q9- SN7480J, N 
SN5494J, N 9 SN7482F 
SN5495AW 9 SN7482J, N 
SN5495AJ, N 9. SN7483J, N 
SN5496J, N 9 SN7490F 
SN54107J, N 6 SN7490J, N 
SN54121W 6 SN7491AF 
SN541214, N 6 SN7491AJ, N 
SN54197W 9 SN7492F 
» §N54197J, N - g. SN7492J, N 
-SN54196W 9 SN7493F 
SN54196J, N 9 SN7493J, N 
* SN54194W a) SN7494J, N 
'SN54194J,.N 9 SN7495F 
SN5489W 9 SN7495J, N 
SN5489J, N 9. SN7496J, N 
SN5437W - 6 SN741074, N 
SN5437J, N 6 SN74121F. 
SN5438W 6 SN74121J, N 
SN5438J, N 6 SN742512F 
~ SN54196W 9 SN74212J, N 
SN54196J, N 9 SN742516F 
SN54197W 9 SN742516J, N 
SN54197J, N 9 SN742526F 
SN7400W 6 SN7425264J, N 
SN7400J, N 6 SN743162F 
SN7401W 6 SN743162J, N 
SN7401J, N 6 SN743164F 
SN7402W 6 SN743164J,N 
- SN7402J, N 6 SN745512F 
-. SN7404W 6 SN745512J, N 
SN7404J, N 6 SN745612F 
SN.7405W 6 SN745612J, N 
SN7405J, N 3:6. SN748280F 
__ SN7410W 6 SN748280J, N 
_SN7410J, N 6 SN748281F 
__ SN7420W 6 SN748281J, N 
SN7420J, N 6 TA10E, J 
_SN7430W 6 TA1OF — 
- _ SN7430J, N 6 TAI1E, J 
- SN7440W 6 TAIIF. 
SN74404, N 6 TA12E, J 
SN74141J, N 9 TA12F 
_. $N7442J,N 9 TA13E, J 
—., SN7443J, N 9 TA13F 
~~ SN7444J, N 9 TA20E, J 
-SN7450W 6 TA20F 


INCORPORATED: 


Direct 


Replacement 


SN7450J, N 


-SN7451W 


SN7451J, N 
SN7453W 
SN7453J, N 
SN7454W 
SN7454J, N 
SN7460W 


~ SN7460J, N 


SN7470W 


- SN7470J, .N 


SN7472W 
SN7472J,N 


SN7473W 


SN7473J,N 
SN7474W 


~SN7474J, N 


SN7475J, N 
SN7476J, N 
SN7480W 
SN7480J, N 
SN7482W 


~ SN7482J5, N 


SN7483J, N 
SN7490W _ 
SN7490J, N 
SN7491AW 
SN7491AJ, N 
SN7492W 
SN7492J, N 
SN7493W 
SN7493J, N 
SN7494J, N 
SN7495AW 
SN7495AJ, N 
SN7496J, N 
SN74107J, N 
SN74121W 


-SN74121J, N 


SN7481W 
SN7481J, N 
SN7481W_ 


‘SN7481J, N 


~ SNE20J, N 
SNE20U 


Recommended 
for New Designs 


SN7450J, N 


“SN7451W 


SN7451J, N 


-SN7453W 


SN7453J, N 
SN7454wW 
SN7454J, N 


* SN7460W 


SN7460J, N 
SN7470W 
SN7470J, N 
SN7472W 
SN7472J, N 
SN7473W 
SN7473J, N 
SN7474W 


SN7474J,N 
~SN7475J, N 


SN7476J, N 


' SN7480W 


SN7480J, N 


~SN7482W 
' $N7482J, N 


SN7483J, N 


‘SN7490W 


SN7490J, N 
SN7491AW 


~ SN7491AJ,N 


SN7492W 
SN7492J, N 


“SN7493W 
~ §N74934J, N 


SN7494J, N 
SN7495AW 
SN7495AJ, N 
SN7496J, N 
SN74107J, N 
SN74121W 


- °$N74121J5,N 
' SN74197W 


SN74197J, N 
SN74196W 
SN74196J, N 
SN74194W 
SN74194J, N 
SN7489W 
SN7489J, N 
SN7489W 
SN7489J, N 


_ SN7437w 
_SN7437J, N 
_SN7438W 

_ SN7438J, N 


SN74196W 


-. SN74196J, N 
~$N74197W 
SN74197J, N 

.. SN54H183J, N 


SN 54H183W 


_. SN54H183J, N 

_ SN54H183W 

-. SN74H183J, N 
/. SN74H183W - 


SN74H183J, N 


_ SN74H183W 
SN54181J,N- 
 SN54181W 





Sec. 


OOOO OOOO OMOHOODCHAAAHOO OOOO DOHOOHOAADHDOGOGVHOOHHHOOOODODODDOHOROMHDAMHHADADAHDHDADHADAOD 





CROSS-REFERENCE GUIDE 





DTL/TTL CIRCUITS 
Transitron TTL, Cont. 
- Type Direct Recommended S : Type _ Direct Recommended S 

- Number Replacement — for New Designs at Number Replacement. - _ for New Designs a 
TA21E, J SNE21J, N SN54181J, N 9 TF110E, J SNF110J, N SN54H 108J, N 7 
TA21F SNE21U » SN54181W 9 TF110F SNF 110U SN54H 108W gd 
TA22E, J _ SNE22J, N $N74181J, N ‘9 TFI11E, J SNF 111J, N  SN54H 108J, N 7 
TA22F ~ SNE22U _ SN74181W 9 TF111F SNF111U SN54H 108W 7 
TA23E, J SNE23J, N ~SN741815, N 9 TF112E, J SNF112J, N SN74H 1084, N 7 
TA23F _SNE23U SN74181W 9 TF112F SNF112U SN74H 108W 7 
TA30E, J SNE30J, N ~SN54181J, N 9 TF113E, J -SNF113J, N SN74H 108J, N ay | 
TA30F SNE30U - §SN54181W 9 TF113F SNF113U SN74H108W 7 
TASIE, J SNE31J, N _ SN54181J, N 9 TF120E, J SNF120J, N SN54H 103J, N “7 
TA31F ~ SNE31U ~ SN54181W 9 TF120F SNF 120U SN54H 103W ot 
TA32E, J SNE32J,N SN74181J, N 9 TF121E,J _SNF121J,N SN54H 103J, N 7 
TA32F _- §NE32U SN74181W 9 TF121F SNF121U - §N54H 103W 7 
TA33E, J -SNE33J, N SN74181J, N 9 TF122E, J SNF122J, N SN74H 103J, N 9 
TA33F - SNE33U SN74181W 9 TF122F SNF122U SN74H 103W 7 
TC1IE, J SN54163J, N 9 TF123E, J SNF 123J, N SN74H103J, N 7 
TC1IE SN54163W . =) TF123F — SNF123U_ SN74H 103W 7 
TC12E, J _SN74163J, N 9 TF130E, J SNF 130J, N SN54H108J, N 7 
TC12F SN74163W 9 TF 130F SNF 130U SN54H 108W 7 
TC13E, J SN54163J, N 9 TF131E, J SNF131J, N SN54H 108J, N 7 
TC13F SN54163W 9 TF131F SNF131U _SN54H 108W 7 
TC14E, J SN74163J, N 9 TF132E, J SNF 132J, N SN74H108J, N 7 
TC14F SN74163W 9 TF132F _ SNF132U — — SN74H108W > 7 
TC15E,.J SN54162J, N 9 TF133E, J SNF133J, N  SN74H108J, N_ “7 
TC15F SN54162W 9 TF 133F SNF 133U SN74H 108W | qe 
TC16E, J SN74162J, N 9 TF200E, J SNF 200J, N SN54H102J, N -_ 5 
TCI6F SN74162W 9 TF 200F SNF200U. _ SN54H102W 7 
TCI7E, J SN54162J, N 9 TF201E, J -SNF201J,N SN54H 102J, N ap 
TC17F - SN54162W 9 TF201F SNF201U SN54H 102W 7 
TC18E, J -§N74162J, N 9 TF202E, J SNF 2024, N - SN74H102J, N 7 
TC18F haere se SN74162W 9 TF 202F SNF 202U SN74H102W 7 
TD40E, J SNE40J, N SN54182J, N 9 -TF2038, J SNF203J, N .SN74H102J, N acy 
TD4O0F SNE40U SN54182W 9 TF203F SNF 203U ‘SN74H 102W 7 
TD42E, J SNE42J, N SN74182J, N 9 TF210E, J SNF210J, N SN54H101J, N oS ae 
TD42F -SNE42U SN74182W m°) TF210F SNF210U — . SN54H101W 7 
TF20E, J . SNF 204, N SN5472J, N 6 TF211E, J SNF211J, N SN54H101J, N ae 
TF20F SNF20U SN5472W mr: TF211F ~-SNF211U _ SN54H101W ew 
TF21E, J SNF21J, N SN5472J, N 6 TF212E, J SNF212J, N SN74H101J, N- ee 
TF21F SNF21U SN5472W 6 TF212F SNF212U — SN74H 101W ; ey 
TF22E, J SNF22J, N SN74724J, N 6 TF213E, J _. SNF213U, N SN74H101J, N 7 
TF22F - SNF22U SN7472W 6 TF213F SNF213U SN74H101W > 7 
TF23E, J SNF23J, N SN74725, N 6 TF250E, J SNF 2504, N SN54H 102J, N 7. 
TF23F  SNF23U SN7472W 6 TF 250F SNF 250U — SN54H102W 7 
TFS50E, J ~ SNF50U, N SN5470J, N 6 TF251E, J SNF251J, N ~ $N54H102J, N 7 
TF50F. _ SNF50U SN5470W 6 TF251F SNF 251U SN54H102W 7 
TFS1E, J : ‘SNF51J, N SN5470J, N 6 TF252E, J SNF252J,.N ~ $N74H102J, N col 
TESIF SNE51U i SN5470W 6 TF252F SNF252U : SN74H 102W 7 
TF52E, J SNF52J, N SN74704J, N 6 TF253E, J SNF253J, N - SN74H 1025, N ‘7 
TF52F _. SNF52U.— -SN7470W: 6 TF253F SNF253U ~SN74H102W 7 
TF53E, J . SNE53U, N SN74705, N 6 TF260E, J SNF 260J, N SN54H101J, N on 
TF53F -SNF53U_ ~~ SN7470W.. 6 TF260F SNF 260U  SN54H101W 7 
TF6OE, J  SNF6OJ, N  §N54H101J, N 7 TF261E, J SNF261J, N- _ SN54H101J,N aes 
TF6OF ~ SNF6OU SN54H101W ee ae TF261F SNF261U _SN54H101W 7 
TF61E, J -_SNF61J5, N ~” SN54H101J, N 7 TF262E, J SNF262J, N - SN74H1015,N ed 
TEGIF SNF61U SN54H101W 7 TF262F SNF262U. ~SN74H101W 7 
TF62E, J SNF62J, N - §N74H101J, N 7 TF263E, J _ SNF263J, N SN74101J,N ~ oe 
TF62F - SNF62U “SN74H101W | TF263F _. SNF263U_ ~_SN74H101W oo ae 
TF63E, J -SNF6Q,N - SN74H101J, N 7 TG40E, J ~SNG40J, N » SN5420J,N 6 
TF63F _ . SNF63U ~SN74H101W LF TG40F SNG40U _ SN5420W — a) 
TF100E, J SNF 1004, N SN54H 1034, N ey, TG41E, J — SNG41J,N _ SN5420J, N 6. 
TF 100F SNF 100U -  SN54H103W © 7 TG41F | ~ SNG41U _. SN5420W 6 
TF101E, J _ -SNF101J, N -- SN54H103J,.N 7 TG42E,J SNG42J, N _ SN7420J,N oe Os 
TF101F ~SNF101U. .SN54H103W 7 TG42F _ SNG42U SN7420W 8 
TF102E, J SNF102J, N ~$N74H103J, N- 2a. TG43E, J . SNG43J,N SN7420J, N 6 
TF 102F “SNF 102U | _ -SN74H103W 7 TG43F SNG43U 3 SN7420W 26% 
TF103E, J SNF 103J,N --SN74H103J, N ae TGSOE; J _ -SNSOJ,N _ SNS453J, N es 


TF103F 





SN74H 103W 


TEXAS INSTRUMENTS — “B53 
sea ae ee “TEXAS 75222 | | 


CROSS-REFERENCE GUIDE 





DTL/TTL CIRCUITS 
Transitron TTL, Cont. ; 
Type... Direct Recommended Type : Direct | Recommended is 

Number... Replacement. for New Designs - Number. .. Replacement . for New Designs. ae 
TGS51E, J SNG51J, N SN5453J, N 6 TG133E, J SNG133J, N SN74S140J, N 5 
TGS1F SNG51U SNS5A53W 6 TG133F » SNG133U SN74S 140W 5 
TGS2E, J -SNG52J,N 8N7453J, N 6 TG140E, J SNG140J, N SN5400J, N 6 
TG52F SNG52U -SN7483W 6 TG140F SNG140U SN5400W 6 
TG53E, J SNG53J, N SN7453J, N 6 TG141E, J SNG141J, N ~~ SN5400J, N 6 
TG53F SNG53U) > SN7453W _ 6 TG141F SNG1410U ; *SN5400W 6 
TG6OE, J SNG6OJ, N ' SN5430J) N 6 TG142E, J SNG142J, N SN74004,,'N 6 
TG60F SNG60U SN5430W 6 TG 142F SNG142U SN7400W ' 6 
TG61E, J SNG61J, N SN5430J, N 6 TG143E, J SNG143J, N -SN7400J, N 6 
TG61F SNG61U SN5430W 6 TG143F SNG143U SN7400W 6 
TG62E, J SNG62J, N SN7430J, N 6 TG150E, J ~~ §NG150J, N $N54H62J, N Soop 
TG62F | SNG62U SN7430W 6 TG 150F SNG150U ~SN54HE2W 7) 
TG63E, J » SNG63J, N SN7430J, N 6 TG151E, J SNG151J, N SN54H62J, N 7 
TG63F SNG63U SN7430W 6 TG151F - SNG151U -SN54H62W 7! 
TG70E, J ~ SNG70J,N SN54505, N 6 TG152E, J SNG152J,N - SN74H62J, N a 
TG70F SNG70U SN5450W 6 TG152F SNG152U > SN74H62W 7 
TG71E, J SNG71J, N SN5450J, N 6 TG153E, J ~ SNG153J, N SN74H62J, N 7 
TG71F ©. §NG71U  SN5450W 6 TG153F SNG 153U SN74H62W 7 
TG72E, J ’ SNG724J, N SN7450J, N 6 TG160E, J - SNG160J,N. SN5438J, N 6 
TG72F SNG72U SN7450W 6 TG160F SNG 160U , SN5438W 6: 
TG73E, J “ SNG73J, N SN7450J, N 6 TGI61E, J “ SNG161J, nN SN5438J, N 6 
TG73F SNG73U SN7450W 6 TG161F SNG161U_ SN5438W 6 
TG80E, J “SNG8OJ, N  $N5413J, N 6 TG162E, J SNG162J, N SN7438J, N 6 
TG80F SNG80U SN5413W 6 TGI62F - SNG162U | SN7438W 6 
TGB8I1E, J SNG81J, N SN5413J, N 6 TG163E, J SNG163J, N SN74385, N 6 
TG81F “SNG81U SN5413W 6 TG163F SNG163U SN7438W 6 
TG82E, J ~ SNGB2J, N SN7413u, N 6 TG170E, J SNG 1704, N SN5460J, N 6 
TG82F “ SNG82U SN7413W 6 TG170F ~ SNG170U SN5460W 6 
TG83E, J “SNG8H, N SN7413J, N “6 TGI71E, J SNG171J, N SN5460J, N 6 
TG83F ‘SNG83U SN7413W 6 TG171F SNG171U SN5460W 6 
TG9OE, J SNG9OJ, N SN5486J, N : 9 TG172E, J SNG1724, N SN7460J, N 6 
TG9OF © SNG9OU SN5486W 9 TG172F SNG172U SN7460W 6 
TGQ1E, J SNGQ1J, N SN5486J, N =) TG173E, J -SNG173J, N ‘SN7460J, N : 6 
TGOIF SNG91U SN5486W ~ 9g TG 173F © SNG173U ~ SN7460W_ 6 
-TG92E, J “SNG92J, N SN74864, N a: TG180E, J ' SNG180J, N SN5430J, N 6 
TG92F SNG92U SN7486W aa) TG 180F SNG180U SN5430W 6 
TGOE, J SNG93U, N  SN7486J, N 9 TGI8I1E, J SNG181J, N SN5430J, N 6 
TG93F SNG9Q3U | ~ SN7486W 9 TG181F SNG181U “SN5430W 6 
TG100E, J “SNG100J, N SN5453J, N 6 TG182E, J ‘SNG182J, N ~ §N7430J, N. 6 
TG100F SNG100U _ SN5453W 6 TG 182F SNG182U  SN7430W “6. 
TG101E, J SNG101J, N SN5453J, N 6 TG 183E, J SNG183J, N ‘SN7430J, N 6. 
TG101F SNG101U SN5453W 6 TG183F - SNG 183U SN7430W 6 
TG102E, J SNG102J, N. SN7453J, N 6 TG190E, J SNG1904, N SN5410J, N * 6. 
TG 102F SNG102U SN7453W 6 TG190F SNG190U SN5410W 6 
TG103E, J SNG103J, N 'SN7453J, N 6 TG191E, J “SNG191J, N ~- -SN5410J, N 6 
TG103F _ §NG103U SN7453W 6 TG191F SNG191U © ‘SN5410W 6 
TG110E, J _ SNG110J,N SN54H55J, N ae TG192E, J SNG192J, N ~$N7410J, N  @: 
TG110F © SNG110U SN54H55wW ey TG192F SNG192U . SN7410W 6 
TGI11E,J SNG111J, N_ -SN54H55J, N 7 TG193E, J SNG193J, N -’SN7410J, N 6. 
TG111F SNG111U “SN54H55W 7 TG193F ~-SNG193U ~ SN7410W 6 
TG112E,J 5SNG112J, N SN74H55J,.N 7 TG200E, J SNG200J, N SN54H30J, N “7 
TG112F eee SNG112U SN74H55W 7 TG200F SNG200U SN54H30W » 9 
TG113E,J SNG113J, N _. SN74H55J, N 7 TG201E, J ~ SNG201J, N ~SN54H30J, N ca, 
TG113F SNG113U | -SN74H55W ee TG201F SNG201W SN54H30W ae 
TG120E, J SNG120J, N SN5430J, N 6 TG202E, J - SNG202J; N SN74H30J; N Bie 
TG120F SNG120U SN5430W 6 TG202F ‘SNG202U SN74H30W hay 
TG121E, J SNG121J,N . SN5430J, N 6 TG203E, J SNG203J; N SN74H30J, N 7 
TG121F SNG121U “SN5430W 6 TG203F ‘SNG203U SN74H30W 7 
TG122E, J SNG122J, N SN7430J, N 6 TG210E, J SNG210J, N_ SN5455J, N - a 
TG122F . SNG122U 'SN7430W 6 TG210F SNG210U ~ SN54H55W 7 
TG123E, J §NG123J, N 'SN74304J, N 6 TG211E, J ~ §SNG211J, N SN54H55J, N a a 
TG123F SNG123U - “SN7430W a: TG211F ~'SNG211U -SNS54H55W 7 
TG130E, J ‘SNG130J, N SN54S140J, N 5 TG212E, J SNG212J, N SN74H55J, N 7 
TG130F — SNG130U -SN54S140W © 5 TG212F >. §NG212U0 SN74H55W 7 
TGI31E, J — - SNG131J, N ~ §N54S140J, N 5 TG213E, J ~ SNG213J, N -SN74H55J,N a 
TG131F ~~ §NG131U -$N54S140W 5 TG213F “SNG213U) SN74H55W 1a 
TG132E, J ~SNG132J, N '$N74S140J, N 5 TG220E, J ~SNG220J, N SN54HOQJ, N 7 
TG132F SNG132U —  $N74S140W 5 TG220F ~SNG220U SN54HOOW 7 


B54 oe TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX.5012 + DALLAS, TEXAS 75222 


CROSS-REFERENCE GUIDE 


DTL/TTL CIRCUITS 








Transitron TTL, Cont. 

Type . Direct Recommended s Type : Direct Recommended Se 

Number _ Replacement ~ for New Designs i Number Replacement for New Designs 4 
TG221E, J SNG221J, N SN54HOOJ, N vee TG273F ~SNG273U SN74H60W 7 
TG221F SNG221U SN54HOOW 7 TG280E, J SNG280J, N SN54H52J, N it 
TG222E, J SNG222J, N SN74HOOJ, N 7 TG280F SNG280U SN54H52W 7 
TG222F | SNG222U SN74HOOW 7 TG281E, J SNG281J, N SN54H52J, N 7 
TG223E, J SNG223J, N SN74HOOJ, N 7 TG281F SNG281U SN54H52W 7 
TG223F SNG223U SN74HOOW 7 TG282E, J SNG282J, N SN74H52J, N 7 
TG230E, J SGN230J, N SN54H62J, N 7 TG282F -SNG282U SN74H52W re 
TG230F SNG230U SN54H62W a: TG283E, J: SNG283J, N SN74H52J, N 7 
TG231E, J SNG231J, N SN54H62J, N 7 TG283F SNG283U SN74H52W 7. 
TG231F ~ SNG231U SN54H62W 7 TG290E, J SNG290J, N SN54H62J, N 7. 
TG232E, J SNG232J, N SN74H62J, N 7 TG290F SNG290U_- SN54H62W 7 
TG232F ~ SNG232U SN74H62W 7. TG291E, J SNG291J, N SN54H62J, N 7 
TG233E, J SNG233J, N -SN74H62J,N a. TG291F SNG291U SN54H62W | 7 
TG233F ~ SNG233W SN74H62W 7 TG292E, J SNG292J, N SN74H62J, N 7 
TG240E, J ~ SNG240J, N SN54H20J,N 7 TG292F SNG292U SN74H62W 7 
TG240F . SNG240U SN54H 20W 7 TG293E, J SNG293J, N SN74H62J, N 7 
TG241E, J ~ SNG241J,N SN54H20J, N 7 TG293F SNG293U _SN74H62W Ts 
TG241F “ SNG241U SN54H 20W 7 TG300E, J SNG300J, N SN54H53J, N 7 
TG242E,J - © SNG242J, N SN74H20J,N 7 TG300F SNG300U SN54H53W 7 
TG242F - SNG242U) SN74H20W 7 TG301E, J SNG301J, N SN54H53J, N 7 
TG243E, J SNG243J, N SN74H20J, N 7 TG301F SNG301U. SN54H53W 7 
TG243F « SNG243U -SN74H20W 7 TG302E, J ° SNG302J,N -. ~*~ SN74H53J, N 7 
TG250E, J ~ SNG250J, N SN54H53J, N 7 TG302F SNG302U SN74H53W 7 
TG250F SNG250U SN54H53W 2 TG303E, J SNG303J,N SN74H53J, N 7 
TG251E, J SNG251J, N SN54H53J, N a? TG303F SNG303U SN74H53W 7 
TG251F ~ SNG251U SN54H53W 7 TG310E, J SNG310J, N SN54H50J, N 7 
TG252E,J SNG252J, N SN74H53J, N iY TG310F SNG310U SN54H50W 7 
TG252F ~ SNG252U SN74H53W va TG311E, J ~ SNG311J,N SN54H50J, N ae De 
TG253E,J 0: SNG253J, N © SN74H53J, N 7 TG311F SNG311U SN54H50w 7 
TG253F . SNG253U SN74H53W ‘| TG312E, J SNG312J,N SN74H504, N “7 
TG260E, J © SNG260J, N SN54H30J, N ey TG312F SNG312U SN74H50W 7 
TG260F © ~SNG260U SN54H30W 7 TG313E, J ~SNG313J, N SN74H50J, N 7 
TG261E, J ~ SNG261J,N SN54H304, N ra -TG313F - SNG313U * SN74H50W | 7 
TG261F > ~ SNG261U SN54H30W a TG320E, J SNG320J, N ~” SN54H10J, N ae ae 
TG262E,J- “” §NG262J, N -SN74H305, N 7: TG320F . SNG320U SN54H 10W 7 
TG262F  SNG262U SN74H 30W 7 ~TG321E, J SNG321J, N SN54H 10J, N 7 
1G263E, J SNG 263J, N SN74H30J, N 7 TG321F SNG321U SN54H 10W 7 
TG263F SNG263U SN74H 30W © ap TG322E, J SNG322J, N SN74H10J, N 7 
TG270E, J SNG270J, N SN54H6OJ, N ae ie TG322F SNG322U SN74H10W~ 7 a ae 
1G270F ~ SNG270U SN54H60W vis TG323E, J SNG323J, N SN74H10J, N 7 
[G271E, J - SNG271J,N SN54H60J, N 7 TG323F ~ SNG323U SN74H10W 7 
[G271F _- SNG271W SN54H60W 7 TG350E, J SNG351J, N SN54S140J, N 5 
.G272E, J ~ SNG272J,N SN74H60J, N 7 TG350F _SNG351U SN54S140W 5 
[G272F SNG272U SN74H60W Y is TG352E, J ~ SNG353J, N SN74S140J, N 5 

7 TG352F ‘SNG353U SN74S140W 5 


'G2738, J? 





~ SNG273J,.N 


SN74H6QJ, N 
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MOS/LSI CIRCUITS 








AMI Electronic Arrays, Cont. 
Type Direct Recommended ee Type . Direct Recommended S 
Number | : Replacement for New Designs 3 Number Replacement for New Designs sii 
RD55 - . TMS 3002 LR 14 EA3501 . . TMS 2501 JC/NC 14 
RD57 TMS 3002 LR 14 EA3700 | TMS 4100 JC/NC 14 
RD58 TMS 3002 LR 4g EA3701 | TMS 4103 JC/NC — 14 
RD60 — TMS 3002 LR 14 EA4000 . TMS 4400JC/NC 14 
RD62 ee TMS 3104 LC/NC 14 apo 
RD63 ~ TMS 3304 LR ' TMS 3304LR 14 
RD64 TMS 3114 JC/NC 14 
RD65 TMS 3401 LC/NC 14 | 
MA51 TMS 2300 JC/NC TMS 2300 JC/NC 14 Fairchild 
_ MB51 . TMS 2600 JC/NC 14 
.MxX52 oe TMS 6009 JC/NC  _—_ ‘14 ae 
MX53 _ TMS 6000 JC/NC 14 Type Direct "Recommended 
es ae ores ae ey Number Replacement for New Designs ea 
3250 TMS 2500 JC/NC 94 
3251 TMS 4400 JC/NC 14. 
: 3254 TMS 2500 JC/NC 14 | 
3255 TMS 4100JC/NC . 14 
A.M.S. wh : 3256 _ TMS°‘4100 JC/NC 14 | 
3257 FMS 4100 JC/NC 14 
| staked 3258 . | | TMS 2500 JC/NC 14 | 
Type be : ; Direct Recommended Sec: 3300 : . TMS 3000 LR 14° 
Number sy. Replacement _: ' for New Designs - 3303 TMS 3000 LR 14 
AMD 91600111 TMS 4023 NC 14 3304 ; TMS 3016 LR 14 
. 3305 - TMS 3016 LR 14 
3306 7 TMS 3016 LR 14 
3307 - TMS 3101 LC/NC 14. 
~ OB 3320 . TMS 3103 LC/NC. 14. 
CMI ee | | 3325 TMS 3417 JC/NC 14 
3326 TMS 3304 LC TMS 3304 LC/NC 14 | 
. 3330 neem _ . TMS 3403 LC 14. 
: a2 > 3331 tg _ TMS 3402 LC/NC 14 | 
Type _ Direct Recommended 2 ee 3332 _ TMS 3305 LC 14: 
Number Replacement _—-_—S_—s for New Designs a 3377 TMS 3401 LC oe 
CM1101 . TMS 1101JC © TMS 1101 JC/NC 14 3383 TMS 3412 JC/NC 14 | 
2 : aa 3501 : TMS 2800 JC/NC 14 
3507 4G TMS 2600 JC/NC 14 
3512 -... TMS 2500 JC/NC 14 
| | 3513 | - TMS 2500 JC/NC 14 
Electronic Arrays 3514 See ig TMS 2500JC/NC  —'14 | 
i : 3530 Se TMS 1101 JC/NC 14 
3532 : wf o 2 -TMS 1101 JC/NC 14 
; 3580 TMS 2600JC TMS 2600 JC/NC 44 
TRG Stina ONMEEY. . nca sa Teen: * fame 3584 : TMS 2600 JC _ TMS 2600 JC/NC 14 
| Number Replacement 1 for New Designs 3700 TMS 6005 JC/NC 14 
_ €A1003. | TMS. 3112 JC/NC 14 3701 _. . TMS 6005 JC/NC 14 
EA 1007 | TMS 3112 JC/NC 14 3810 TMS 2700 JC/NC 14 
EA 1004 TMS 3101 LC/NC 14 : 
EA 1005 TMS 3101 LC/NC 14 
EA1200 TMS 3112 JC/NC 14 
EA1201 TMS 3112 JC/NC 14 
EA1204 . TMS 3114 JC/NC 14 Gl 
EA1205. TMS 3114 JC/NC 14 
EA1206 TMS 3413 LC/NC 14 
EA1208 TMS 3016 LR 14 : a 
EA1210 TMS 3412JC/NC 14 YRS 4: estab Pecommencded si es 
EA1212 TMS 3412 JC/NC 14 Number Replacement for New Designs . 
EA1221 TMS 3101 JC/NC 14 DL-5-0406 TMS 3406 LC TMS 3101 LC/NC 14 
EA 1400 TMS 1101 JC/NC 14 DL-5-1200 TMS 3101 LC/NC 14 
EA 1800 TMS 2200 JC/NC 14 DL-7-1200 TMS 3101 LC/NC 14 
EA1801 TMS 2200 JC/NC 14 DL-5-1512 . TMS 3401 LC/NC 14 
EA1804 ite 8 TMS 2200 JN/NC 14 DL-7-1512 TMS 3401 LC/NC 14 
EA 1806 TMJ 2200 JC/NC 14 SL-6-2050 TMS.3002 LR ~ . 
EA3001 . TMS 2500 JC/NC 14 SL-6-2064 ; TMS 3103 LC/NC 14 
EA3101 ; TMS 2602 JC/NC 14 DL-6-2100 2 TMS 3101 LC/NC 14 
EA3300 TMS 4400 JC/NC 14 RO-1-2240 . TMS 2500 JC/NC 14 
EA3307 TMS 2604 JC/NC 14 MU-6-2281 . TMS 6000 JC/NC. 14 
EA3500 TMS 2500 SC/NC 14 DL-0-3066 TMS 3304LR =  TMS3304LR 14 
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GI, Cont. 


Type 


Number 


SL-7-4025 
SL-7-4032 | 
SS-6-8211 
SS-6-8211 
MEM2009.-: 
MEM2017 . 
MEM3016. >. 
ME M3021 
MEM3032-D2 
MEM3032-D5 
‘MEM3025 
MEM3064 
‘MEM3064 LR_ 
MEM3064-2B 
MEM3100 ~ 
MEM3100A2 
MEM3128 ~— 
MEM3128-2 
ME M5021 


Intel 


“puieg 
Number 


1101. 
11001 
1103, 
1301. 
1402 — 
1403 
1404. 
1405 
1406 
1407 
1506 
1507 


Mostek 


Type 


‘Number 


MK1001L _ 
MK 1002P 
MK1003P _ 
MK 2000P 
MK2001P 
_ MK2100P 
MK2101P 
MKB2300P 
TMS2302P 
_. TMS2400P 
‘MK3100P 
MK3101P 
MK4001P_ 
MK 4003P 





Direct 


Replacement 


TMs 3016 LR 
TMS 3021 LR 


TMS 3027 JC 


Direct. 


; - Replacement 
-. TMS 1101 JC 
TMS 1101 JC 


TMs 1103 NC 


TMS 3412 NC/NC 


TMS 3413 JC 
TMS 3414 JC 


TMS 3406 LC 
TMs 3407 LC 
TMS 3406 LM 


TMS 3407 LM 


Direct 
Replacement 
TMS 3304 LR 


~ TMS 3414 JC 


TMS 2300 JC/NC 


TMS 4003 JC 


Recommended 


for New Designs 


TMS 3000 LR 
TMS 3112 JC/NC 
TMS 3016 LR 
TMS 3016 LR 
TMS 6003 JC/NC 
TMS 6009 JC/NC 


_TMS 3016 LR 


TMS 3021 LR 
FMS 3112 JC/NC 


TMS 3112 JC/NC - 


TMS 3000 LR 
TMS 3103 LC/NC 
TMS 3027 JC 
TMS 3103 LC/NC 
TMS 3002LR 
TMS 3002 LR 
TMS 3114 JC/NC 
TMS 3114 JC/NC 


TMS 5700 JC/NC _ 


- Recom mended 


TMS 3412 JC/NC 


TMS 3413 JC/NC . 


TMS 3414 JC/NC 
TMS 3401 LC/NC 
TMS 3101 LC/NC 


TMS 3101 LC/NC. | 
TMS 3101 LC/NC | 
TMS 3101-LC/NC © 


Recommended 


‘for New Designs 


TMS 3304 LR 
TMS 3414 JC/NC 


TMS 3412 LC/NC 


TMS 4100 JC/NC 
TMS 4103 JC/NC 
TMS 2500 JC/NC 
TMS. 2501 JC/NC 
TMS 4100 JC/NC 
TMS 4103 JC/NC 
TMS 2300 JC/NC 
TMS 2500 JC/NC 


TMS 2501 JC/NC © 


TMS 4003.JC/NC 
TMS 4024 JC/NC 
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14 
14 
4 


14 
14 
14 
14 
14 
14 


14 - 
14. 


Sec. 


14 
14 
14 
14 
14 
14 
14 
14 


14 


14 
14 
14 
14 
14 


e - Sec. 
for New Designs 
TMS 1101 SC/NC _ 
TMS 1101 JC/NC 
‘TMS 1103 JC/NC . 


TMS 2600 JC/NC . . 14, 
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Motorola 


Type 
. Number 

MCM1110 
MCM1120 
MCM1121 
MCM1122 
MC1124L 
MC1125L. 
MCM1130 
MCM1131 
MCM1132 
MC1141G 
MC1142G 
MC1150L 


MCM1150 


MC1160G 
MC1161G 
MCM1170 
MCM1173 
MC2244G 
MC2246 
MCM2340 
MC2360G 
MC2362G 
MC2363G 


-MCM2372 


MC2380G . 
MC2381G > 


-MC2384L 
“MC2385G 


MC2386G 


Type 
Number 
MM400/500 — 


‘MM403/503 
‘MM404/504 


MM405/505 
MM406/506 
MM410/510 
MM421/521 
MM422/522 
MM422/522AP ~ 
MM422BL/522BL 
MM422BN/522BN 


~ MM422DE /522DE 


MM422E K/522EK 
MM423/523 
MM423B80/523BO 
MM423FE/523FE 
MmM4001/5001 
MM4006/5006 
MM400GD/500GD 
MM4010/5010 
MM4015A/5015A 
MM4016/5016 


MM4016D/5016D 


MM4018/5018 


-MM4040/5040 


TS 


Direct 


Replacement ... 


TMS 2600 JC 
TMS 2400 JC 
TMS 2400 JC 
TMS 2403 JC 


TMS 4100 JC 


TMS 4100 JC 
TMS 4103 JC 


"TMS 3305 LR 


TMS 2300 JC 
TMS 3003 LR 
TMS 3002 LR 


TMS 1103.NC - 


TMS 3412JC 
TMS 3413 JC 
TMS 3414JC. 


Direct . 


Replacement 


TMS 3406 LC 


TMS 2800 JC 


TMS 2600 JC 
TMS 2609 JC 
TMS 2610 JC 


Recommended 


TMS 3016 LR 14. 


B57 





; Sec. 
for New Designs: 
TMS 2600 JC/NC 14 
TMS 2500 JC/NC 14 
TMS 2500 JC/NC ‘14 
TMS 2501JC/NC -. 14 
TMS 3802 LC 14 
TMS 3802LC... —s*'144 
TMS 4100JC/NC 14 
TMS 4100JC/NC. 14 
TMS 4103 JC/NC:.. 14 
TMS 3305 LR- 14 
TMS 3401LC/NC.. 14 
TMS GOOOJC/NC «14 
TMS 2300 JC/NC .._.,14 
TMS 3101 LC/NC. 14 
TMS 3002LR ~ 14 
TMS 1101 JC/NC 14 
TMS 4023 NC ; no 
TMS 3401 LC/NC 14 
TMS 3417JC/NC ‘14 
TMS 4400JC/NC 14 
TMS 3101LC/NC 14 
TMS 3412JC/NC 14 
TMS 3114 JC/NC 14 
TMS 1103NC 14 
9. TMS 3101 LC/NC 14 
TMS 3101 LC/NC 44 
TMS 3412. JC/NC 44 
TMS 3414 LC/NC 14 
TMS 3414 LC/NC 14 
Recommended. 
: tag ARE at SGC, 
for New Designs ne 
TMS 3000LR i (asi 
TMS 3002LR.- si‘ 
TMS 3016 LR. | 14 
TMS 3112JC/NC 14 
TMS 3101. LC/NC 14 
TMS 3103 LC/NC | 14 
TMS 2800JC/NC..—-‘14 
TMS 2600JC/NC  —‘'14 
TMS 2605 JC/NC 14 
TMS 2607 JC/NC 14 
TMS 2608 JC/NC 14 
TMS 2605. JC/NC 14 
TMS 2606 JC/NC _ 14 
TMS 2600 JC/NC | 14 
TMS 2609 JC/NC 14 
TMS 2610 JC/NC 14 
TMS 3102LC/NC 14 
TMS 3101 LC/NC © 14 
- TMS 3101 LC/NC. 14. 
TMS 3103LC/NC 14 
TMS 3314JC/NC. — ‘14 
TMS 3401LC/NC 114 
TMS 3401LC/NC 14 
TMS 3103LC/NC 14 
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National, Cont. 


Type 
Number 


MM4050/5050 
MM405 1/5051 
MM4051D/5051D 
MM4052/5052 
MM4053/5053 
MM5105 | 
MM4210/5210: | 
MM4211/5211° 
MM4230/5230 


MM4231/5231 


-MM4232/5232 


B58 


MM4240/5240 
MM4241/5241 
MM4250/5250 


Signetics 


Type - 
. Number . 
2001 
2002 
2003 
2004 
2005 
2501 
2502 
2503 
2504 
2505 
2506 
2507 
2508 
2509 
2510 
2511 
2512 
2513 
2514 


Direct 


Replacement: 


TMS 1101 JC 


Direct 


Replacement: 


TMS 3016 LR 


TMS 3000 LR 
TMS 3000 LR . 
-- TMS 3002 LR 
TMS 3003 LR 


TMS 1101 JC 
TMS 3412 JC 
TMS 3413 LC 
TMS 3414 LC 


Recommended 
for New Designs 
TMS 3112 JC/NC 
TMS 3112 JC/NC 
TMS 3112 JC/NC 


| TMS 3102 LC/NC 


TMS 3101 LC/NC 
TMS 3403 LC/NC 
TMS 2800 JC/NC 
TMs 2600 JC/NC 


TMS 2500 JC/NC © 


TMS 2500 JC/NC 
TMS 4400 JC/NC 
TMS 2500 JC/NC 
TMS 2700 JC/NC 
TMS 1101 JC/NC 


Recommended 


for New Designs. 


TMS 3016 LR 
TMS 3000 LR 


TMS 3112 JC/NC .- 


TMS 3002 LR © 


TMS 3101 LC/NC © 


TMS 1101 JC/NC 
TMS 3412 JC/NC 
TMS 3413 LC/NC 
TMS 3414 LC/NC 
TMS 3401 LC/NC 
TMS 3101 LC/NC 
TMS 3101 LC/NC 
TMS 1103 NC 

TMS 3002 LR: 

TMS 3101 LC/NC 
TMS 3101 LC/NC 


TMS 3414 LC/NC . 


TMS 2500 JC/NC 
TMS 2500 JC/NC 


_ MOS/LSI CIRCUITS 


Solitron 
- Type 
ape: Number 
14 UC6525/7525 
414 UC6548/7548 
14 UC6550/7550 | 
4,.~— UC6572/7572 
14 | UC6596/7596 
14 UC65965/7596 
14 UC6577/7577 
14 ; UC7310 
14 UC7315 
44 “UC7316 
14 . UC7320 
14 | UC7350 
14 
14 
Unisem 
” Sec. type 
na Number 
14 UA 2524/3524 
14 UA2525/3525 
14 UA 2548/3548 
14 UA 2552/3552, 
14 UA 2556/3556 
14 UA 2564/3564 
44 UA 2572/3572 
14 0° | UA 2596/3596 
14 UA 2664/3664 
14 UA3540 
14 
14 
14 
14 
14 
14 
14 
14 
14 


Direct 
Replacement 


TMS 4026 JC 
TMS 2700 JC 


Direct 
Replacement 


TMS 11015, 


TMS 2700 JC/NC _ 


TMS 4026 JC 


Recommended 

for New Designs 
TMS 2600 JC/NC 
TMS 2600 JC/NC 
TMS 4026 JC/NC 
TMS 2700 JC/NC 
TMS 4400 JC/NC 
TMS 4400 JC/NC 


TMS 2500 JC/NC 


TMS 3413 JC/NC 
TMS 3112 JC/NC 
TMS 3016 LR 
TMS 3002 LR 
TMS 3417 JC/NC 


Recommended 
for New Designs 
TMS 1103 NC 
TMS 2600 JC/NC 
TMS 2600 JC/NC 


TMS 3113 LC/NC | 
TMS 1101 JC/NC 


TMS 4026 JC/MC 
TMS 2700 JC/NC 
TMS 4400 JC/NC 
TMS 4026 JC/NC 


TMS 2500 JC/NC 





Sec. 


14 
14 
14 
14 
14 
44 
14 
14 
14 
14 
14 
14 


14 
14 
14 
14 
14 
14 
14 
14 

14 
14 
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DISCRETE SEMICONDUCTORS AND COMPONENTS 
MANUFACTURED BY TEXAS INSTRUMENTS: 


In addition to its leadership position in integrated circuits, Texas’ ‘Instruments is the 
worid’s largest suppiier of discrete semiconductors and components, : 


Devices shown beiow represent Tl’s standard discrete semiconductors beginning with 
the 1N series, followed by 2N, in-house, and the resistor product lines. Note that consecutive 
type numbers are. shown in condensed form: e.g. 1N253, 1N254, -1N255, and 1N256 devices 
are listed as 1N253—1N256. 


IN251 
IN253—1N256 
1N332—1N349 
IN440B—1N445B 
1N456—1N459 


1N482B—1N485B 
1N530—1N540 
1N547 
~1N550—1N555 
1N599—1N606_ 
1N599A—1N606A 
1N607—1N614 
IN607A—1N614A._ 
IN607R—1N614R 
IN607AR—1N614AR 
1N625—1N629 
1N643.. 
1N645 

IN645A: 
1N646—1N649 
 1N568—1N663 
1N702—1N716 
1INZ02A—1N716A 
1N746—1N759- 
1N746A—1N759A 
1N761—1N766 
1N914—1N916 > 
1N914A—1N916A 
1N914B—1N916B 


1N957B—1N961B | 
1N1095—1N1096 
1N1100—1N1105. 
1N1115—1N1120: 
1N1124A—1N1128A 
1N1124AR—1N1128AR 
1N1487—1N1492. 
1N1581—1N1587 
1N1612—1N1616 
1N1692—1N1697 _ 
1N1816—1N1836 | 
-1N1816A—1N1836A 
1N1816C—1N1836C 
-1N1816CA—1N1836CA 
1N2069—1N2071 
IN2069A—1N2071A 
IN2175 : 
1N2970—1N3011 
1N2970A—1N3011A 
1N2970B—1N30118 
1N3064 | 
1N3070° ce 
1N3506—1N3517._ 
1N3518—1N3520 _ 
1N4001—1N4007 
1N4099 
1N4100—1N4106 
1N4148—1N4154 
1N4305 
1N4360 | 
1N4370—1N4372 _ 
1N4370A—1N4372A © 
1N4444 
—1N4446—1N4449 
1N4454 
~1N4531—1N4534 
1N4536 | 

1N4606 

1N4727 

1N4938 | 
2N117—2N120_ 
2N122.. 
2N243—2N244 
2N250—2N251. 
2N250A—2N251A 
-2N263—2N264 
2N315A 


 SNSITA. 


2N332—2N336 
2N332A—2N336A 
2N337—2N341 
2N342 

2N342A 

2N343 

2N377- 
2N388—2N389 _ 
2N388A—2N389A 
2N395—2N397- 
2N398 | 

2N398A 

2N398B 


eee ae 
2N438 es 


_ 2N438A 


2N439—2N440 
2N456A—2N458A 
2N456B—2N458B 
2N470--2N480. - 
2N489—2N493. 
2N489A—-2N493A 
SNA eee eae oe: 


2N497A—2N498A 
2N508 
2N511—2N512_ 
2N511A—2N512A 
2N5118-—2N512B° 
2N520"... 
2N520A 

ANS 22A i eS 
2N541—2N543 | 
2N581--2N582 
2N587. 
2N594—2N596 
2N634A—2N636A 
2N656—2N657.—_ 
2N656A—2N657A - 
2N658—2N662._- 
2N696—2N699 
2N705 

2N706 
2N706A.- s 
2N706B. 
2N708—2N710 
2N711_ 

2N711A 

2N711B 

2N717 oe 
2N718—2N720 _ 
2N718A—2N720A 
2N721—2N722 


- 2N730—2N731 - 


2N743--2N744 
2N797. 
2N849—2N852 
2N870—2N371 
2N910—2N912 
2N914. 
2N917~—2N918 
2N929—2N930 
2N929A—2N930A 
2N956 - 
2N960—2N975 
2N985 

2N997 
2N1021—2N1022 
2N1021A-2N1022A 
2N1038—2N1045 


-2N1046-—-2N1050 | 
2N 1046A—2N1050A - 


2N1046B-—2N10508 


~ 2N1131—-2N1132— 


2N1141--2N1143 


2N 1 141A—2N 1 143A 
» 2N1149—2N1156 — 


2N1195 
2N1273—2N1274. 
2N1276—2N1279 
2N1302—2N1309 
2N1370—2N1383 
2N1404 

2N1420 

2N1507 © 
2N1529—2N1548 
2N1586--2N1599 © 
2N1605 
2N1613 

2N1671 
2N1671A 
2N16718 
2N 1690—2N1691 
2N1711 as 
2N1714—2N1721 é 
2N1722° 
2N1722A 

2N1723 

2N1724. 
2N1724A — 
2N1725: °° 
2N1889—2N1893 
2N1907—2N1908 © 
2N1936—2N 1937 
2N1973—2N1975 — 
2N1993—2N2001 
2N2060 
aN Sook 

2N21 - 
2N2150—2N2151 | 
2N2160 
2N2188—2N2191 
2N2192—2N2194 
2N2192A—2N2194A 
2N2217 
2N2218—2N2219 - 


2N2218A—2N 22 19A 


2N2220 
2N222 1—2N2223 


2N222 1A -2N22230 


2N2386A 
2N2387—2N2390. 
2N2393—2N2396 
2N2411—2N2412 | 
2N2415—2N2416 
2N2432 © 
2N2432A° 
2N2453. 
2N2481 : 
2N2483—2N2484 
2N2497—2N2500 
2N2537—2N2540 
2N2552—2N2567 
2N2586 
2N2604—2N2605 
2N2608—2N 2609 
2N2635 
2N2639—2N2644 
2N2646—2N2647 
2N2659—2N2670 
2N2802—2N2807 
2N2861—2N2862 
2N2880. ss: 
2N2894.- _- 
2N2904—2N2907 


2N2904A—2N2907A 


2N2913—2N2914 
2N2915—2N2916 
2N2915A—2N2916A 
2N2917—2N2918 
2N2919—2N2920 


2N2919A—2N2920A 
2N2944—2N2946 | 
2N2944A—2N2946A 
2N2972—2N2979 
2N2987—2N2994 
2N2996—2N3008 
2N3010—2N3015 _ 
2N3036—2N3040° 
2N3043—2N3053 
IN3114 Oe 
2N3117°00 
2N3146—2N3147 ~ 
2N3244—2N3245_ 
2N3250—2N3251 
2N3250A—2N325 1A 
2N3252—2N3253 | 
2N3328--2N3336 
aNagar ans 33¢ 0 
2N3371 ane 
2N3375 e 
2N3418—2N3421 
2N3444 7 
2N3458—2N3460 


2N3467—2N3468 | i. 


2N3485—2N3486 


2N 3485A—2N3486A 


2N3494—2N3497 |. 
2N3502—2N3505 |» 
2N3551—2N3562 © 
2N3570—-2N3576~ 
2N3632 


~2N3680 |... af 
5N3702—2N3716 


2N3724—2N3725 
2N3724A—2N3725A 
2N3733 
2N3789—2N3792 
2N3798—2N3799 
2N3806—2N3811 
2N3819—2N3824 © 
2N3829 oe 
2N3833—-2N3835 
2N3846—2N3847 ~ 
2N3866 g4 
gN3303--2NSOBE. 
2N3909. 
2N3909A poe 
5N3962—2N3966 
2N3970—2N3972 - 
2N3980 : 
2N3993—2N3994 


2N3993A—2N39940 | 


2N3996—2N4005° : 
2N4040-—2N4041° 
2N4058-—-2N4062. . 
2N4091—2N4093 i 
2N4104 
2N4138 ped 
2N4220—2N4222 
2N4220A—2N4222A 
2N4223—2N4224. ° 
2N4252—2N4253.... 


- 2N4300—2N4301°. 


2N4391—2N4393 
2N4398—2N4399 . 
2N4416 

2N4416A 
2N4418—2N4423 


-2N4851—2N4855 


2N4856—2N4861 


2N4856A—2N486 1A 


2N4874—2N4876 
2N4891—2N4894 
2N4901—2N4906 
2N4913—2N4915 


- 2N4947—2N4949 


2N4994—2N4997 
2N5043—-2N5047 
2N5058-—-2N5059 | 
2N5245—2N5248 
2N5273—2N5275 
2N5301—2N5303 
ENO Ie eas? 











DISCRETE SEMICONDUTORS AND COMPONENTS 
MANUFACTURED BY TEXAS INSTRUMENTS (Contd) 


AAT3251A TID17—TID20° 
A4T3570. TID21A—TID26A 
Aat3702—A4T37 16 TID29A—TID30A 


A4T 3725. . TID31—T1D45 | 
A4T3822—A4T3823 


ansags—2Ns390 . RESISTORS AND 
2N5447—2N5451 R® RES 
2N5543—2N5549 | - SENSISTOR™ RESISTORS 


2N5938—-2N5940 | TID121—TID126 





2N5949~2N5953 4 A4T382 T10129—T!1D134 CD1/2MR—RN20X 
3N34—3N35 ..- A4a+3890 Bee als TIL23—TIL24 . CD1/2MR—RN20X 
3N74—-3N79. A4T3993 TIL58 CD1/2MR—RN20X 
3N108--3N111 A4T4058—A4T 4062 TIL63—TIL67 CG1/8—RN55G 
3N160--3N161 | A4T4416 TiL102—TIL103 CG1/8—RN550—G 
A4T. 4496—A4T 4497 TIL107—TIL108 CG1/8—-RN550—G 
3N201—3N203 | A4T 4857 TIL201—TIL208 - CG1/4—RN60D—G 
BGG. a: - #572222) 2 .. TIL601—TIL616 CG1/4--RN60D—G 
606 i PR AST2907_ —_: TIP29—TIP36.. 2°. CG1/2—RN650—G 
oBc aoe A5T3644—A5T3645 TIP29A~TIP36A° CG1/2—RN65D—G 
608C .. A5T3903—A5T3906 TIP29B—TIP36B .- CG1/2—RN650—G 
Cte DY A5ST5058—A5T5059 TIP29C—TIP36C : MC50C—RN50C 
6i4c. a TIP41--T1IP42 miceoD . 
pice ort Agee AS1O-—AG12 e Tieatgcripase és MC55C—RN55C 
e20¢ hee TIP4IC—TIPAZC MCSSD—RCO7” 
622C banc et A905—A908° ad MC55E—RN55E 
624c e G129—G130. Ea mcssc.t 
ee TIS14 shee 
e80ce=850c7 as Hil 3 T1S25—T1$27 MC5BD a 
651 ae 38 TIS37—Tt#S39 MCE0GC—RNG6OC 
652C0—-652C9 . mae meet cece leon « MC61C 
ge bs x900 - MC61D < 
82 3co—653C9 FP 0. TIS73—T1S75 MC61D—RL20 
65469 . TI71—TI75 - TIS78—TIS79 MC61E 
G55C9 | SERIES TH145. wee erisey: MC65C—RNE5SC 
A3T929 Tigee TISQO~TIS93 MGGSE—RNESE. 
A3T930 T1159—T1162 Weer ieioi MC65F—RN6SF 
A3T2221—A3T2222 _T1363—T1365 rears MC66C_ 
Astosaa eA 33g 1199? TV 306—TIV 308 MCeeD—RL32 
A3T2894 _ T1397—T1403 TIXLO5—TIXLO6 MC66E 
A3T2906—A3T 2907 T1480—TI484 TIXL12—TIXL22° MM oGE RNEOC 
ASTRROGA-AST29078 TASS T1a8e Meera MMBSD at) 
A3T3011 aay oa : s 
A4T9.18 TI550—T1I551. TIXL55—TIXL57 MM65C—RN65C oe 
AaTesG.. T11121—T11126 TIXL592 MM65D.- - 
A4T1893° °° Oe T11131—T11136 TIXL68—TIXL76 MM65E—RN65E- 
A4T2219A Ti1141--T11146 | TIXL106-TIXL106 MM70C--RN70C © 
A4T 2243 m T12151-Ti1156 TIXL10 MM70D. . 
A4T 2369 T13027-—-T13031 . Fixit —TIxXL152 MM70E—RN70E. 
A4T 2432 TIC35—TFIC36..- TIXL301—TIXL302 P100 10 PCT... 
A4T 2484 TiC44—Tica7 LS Orre Fl 5 ies P100 5PCT 
A4T 2605 SERIES TIC250. TID TG1/8 10 PCT... 
26 . 250. IX$33 
AaT2894. SERIES TIC252 TIXS35—TIXS36 TG1/8 5 PCT. 
A4T2907A SERIES-TIC260. ot TM1/8 10: PCT 
- aes TIXS80—TIXS81 a4 
A4T 2945 - SERIES TIC262. TIXVOI—TIXVO4 TM1/8 5 PCT. 
A4T3013 SERIES TIC270 . x 500- X D502 | eo TM1/4.10 PCT. .. » 
A4T3015 SERIES TIC272.. ee TM1/4. 5 PCT 





SILICON LOW- 


POWER N-P-N 


TIS62 
TIS63 
TiS84 
TIS86 
TIS87 
TIS97 
TIS98 
TIS99 
TIS100 
TiS101 
TIS108 
2N697 
2N930 
2N1613 
2N2219 
A3T2221 
A3T22214 
2N2222 
/A3T2222 
A3T2222A 
2N2243A 
2N2369A 
2N2432 
2N2484 
A3T2484 
A3T3011 
2N3013 
2N3015 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3725 
2N4252 
2N4994 
2N4995 
2N4996 
2N4997 
2N5449 
2N5450 
2N5451. 


SILICON LOW- 


POWER P-N-P 
TIS37. 

TIS38 
2N2605 
2N2894 
A3T2894 
2N2905 
A3T2906 
A3T2906A 


—- 2N2907 


A3T2907 


~- A3T2907A 


-2N2945 


* Page number of Preferred Semiconductors and Components Catalog — CC201 


LISTING OF PREFERRED SEMICONDUCTORS AND COMPONENTS 
| BY DEVICE CLASSIFICATION 


 1025* 


1025 


~~ 1033 


1041 


-— 1041 


1053 
1053 
1053 
1061 
1061 


1033 
1201 
1263 
7201 
1305 
1313 
peg 5 
1305 — 
231313 
ee ATT 
1301 


1327 
1337 
1349 
1269 
1405 
1409 
1413 
1433 
1433 
1433 
1435 
1435 
1435 
1435 
1435 
1437 
1445 
1503 
1503 


1511- 


1511 
1701 
1701 
1701 


~ 2001 


2001 
2119 
2125 


Ped 


2131 
2135 


2135 
2131 


2135 
2135 
2139 


2N3250 2209* 
2N3702 2225 
2N3703 2225 
2N3829 2235: 
2N4058 2301 
2N4059 2301 
2N4060 2301 
2N4061 2301 
2N4062 2301 
2N5447 2305 
2N5448 2305 
SILICON UHF 
TRANSISTORS | 
2N918 3201 
A3T918 3203 
2N3570 3401 
2N3866 3501 
_ 2N4875 3701 


SILICON MULTIPLE 


AND MULTI-ELEMENT | 


TRANSISTORS 
3N79 4101 
TIS92 © 4015 
TIS92M 4105 
TIS93 4105 
TIS93M 4105 
3N111 ~ 4109 
2N997 4301 
2N2060 4401 
2N2223 4401 
-- 2N2639 — 4405 
2N2642 — 4405 
—2N2643 ~ 4405 - 
-'2N2920 ~ 4409 
2N2977 ~ 4409 
2N2979 4409 
2N3350 4507 
2N3680 4509 
2N3838 4517 
2N4854 4701 
SILICON 
FIELD-EFFECT | 
TRANSISTORS. 
TIS58 6091 
TIS59 ~ 6091 
TIS73 6103 
TIS74 6103 
TIS75 6103 
3N160 6201 
2N2386 6301. 
2N2498 6303 — 
2N3330 6305 
2N3819 . 6401 
-2N3820 .. 6403 
2N3822 ~ 6405 
2N3823 © 6407 
2N3909 6413 
2N3993A 6501 
2N4416. .. - 6503 
2N4857 6511 
6601 


2N5045 


- TIP3055 


2N5245 6703* 
2N5246 6703 
2N5247. 6703 
2N5248 6711 
SILICON UNIJUNCTION 
2N491A 7101 
2N492A 7101 
2N1671B 7109 
2N3980 7201 
GERMANIUM 
LOW-POWER 
ALLOY-JUNCTION 
TRANSISTORS — 
 2N398 9101 
2N404 9105, 
2N1302 9205 
2N1303 9205 
2N1304 9205 
2N1305 9205 
2N1306 9205 
2N1307 9205 
2N1308 9205 
2N1309 9205 
2N1377 9213 
2N1997 9301 
2N2000. 9307 
GERMANIUM MESA 
AND PLANAR _. 
SWITCHING 
TRANSISTORS 
2N797° 12101 
2N964 12105 
2N2635 12301 
GERMANIUM UHF/ 
MICROWAVE | 
_ TRANSISTORS 
~-2N5043 : 14401 
SILICON POWER 
TRANSISTORS 
TIP29A,B,C 16101 
TIP30A,B,C 16105 
TIP31A,B,C 16109 
TIP32A,B,C 16113 
TIP33A,B,C 16117 
TIP34A,B,C 16121 
TIP35A,B,C 16125 
TIP36A,B,C . 16129 
2N1724 16301 


2N2987 16401* 
2N2988 16401 
2N2989 16401 
2N2990 16401 
2N2991 16401 
2N2992 _ 16401 
2N2993 © 16401 
2N2994 16401 
2N3418 16501 
2N3419 | 16501 
2N3420 16501 
2N3421. 16501 
2N3551 16507 
2N3552 16507 
2N3713 16511 
2N3714 16511 
2N3715 | 16511 
2N3716 16511 
2N3789 | 16557 
2N3790 16557 
2N3791 16557 
2N3792 » 16557 
2N3846. 16579 
2N3847. 16579 
2N3996 16601 
2N3997 16601 
2N3998 16601 
2N3999 16601 
2N4000 16607 
2N4001 16607 
2N4002: 16613 
2N4003 16613 
2N4300 16625 
2N4301. 16631 
2N4398 16645 
2N4399 16645 
2N5301 _ 16687 
2N5302 16687 
2N5303 16687 
2N5333 © 16701 
2N5384 | 16707 
2N5385 ~ ~ 16707 
2N5386 16711 
2N5387 © 16715 
2N5388 _ 16715 
GERMANIUM POWER 
TRANSISTORS ~~ 

~ 2N456A 17101 
2N1038 17201 
2N1539° 17223 © 
2N1907 © 17231 
T13027. 17301 
GENERAL PURPOSE 

DIODES |. : 
1N456— ~ 18101 
1N457 — 18101 
1N458 18101 
1N459 18101. 
1N482 18109 








c-4 


LISTING OF PREFERRED SEMICONDU CTORS AND COMPONENTS 
BY DEVICE CLASSIFICATION (Cont'd.) 


GENERAL PURPOSE 


DIODES (Cont’d.) 

1N483 - ~-18109* 
1N484 18109 
1N485 18109 
1N645 18113 
1N646. 18113 
1N647 | 18113 
1N648 18113 
1N649 18113 


SWITCHING DIODES 


1N251 19101 
1N661 19151 
—1N914 19201 
1N914B | 19201 
1N3070 19303 
1N4148 © 19401 
1N4154 — 19403 
1N4448 19401 
1N4454 © 19405 
MULTIPLE DIODES 
TID21 20005 
TID22 — 20005 
TID23. 20005 
TID24 20005 
TID25. 20009 
TID26 ~ 20009 
TID29 20013 
TID30 | 20013 
TUNING DIODES 
TIV306 21205 
TIV307 21205 


TIV308 © 21205 


REGULATOR DIODES 


1N746 23109 
1N746A 23109 
—4N747 23109 
4N747A. 23109 

4N748 23109 
41N748A 23109 
1N749 23109 
1N749A 23109 
1N750 © 23109 
1N750A.. 23109 
1N751 23109 
IN751A 23109 
1N752 23109 
1N752A 23109 
1N753_— 23109 
1N753A 23109 
1N754 - 23109 
1N754A_. 23109 
1N755° 23109 
IN755A 23109 


1N756 | 23109 . 


1N756A  23109* 


1N757..——“<ws~CS*é«< 3009 
1N757A 23109 
- 1N758 23109 
1N758A 23109 
1N759 ~ 23109 
1N759A 23109 
1N4370 23601 
1N4370A 23601 
1N4371— 23601 
1N4371A 23601 | 
1N4372— 23601 
1N4372A 23601 
THYRISTORS AND 
TRIGGER DIODES 
TIi42A 24105 
T143A 24105 
TIC44 | 24109 
TIC45 — 24109 
TIC46: 24109 
TIC47. 24109 
2N3001 24401 
2N3002 24401 
2N3003 24401 
2N3004 — 24401 © 
2N3005. 24407 
- 2N3006. 24407 
2N3007 24407 
2N3008 24407 
2N3555° 24417 
2N3556 24417. 
2N3557.—s—i‘<‘<sé 24417 
2N3558 24417 
2N3559 24425 
2N3560 24425 
~ 2N3561 24425 
~ 2N3562 — 24425 


“SILICON RECTIFIERS 


1N4001 25401 
1N4002 25401 
1N4003 25401 
1N4004 25401 
1N4005 25401 
~ 1N4006 25401 
1N4007. ~=———«25 4001 
~ OPTOELECTRONIC 
- DEVICES 
TILO1 27001 
~ TILOQ 27009 
LS400 — 27401 
LS600 27501 
TIL601 27503 
TIL602. - 27503 
TIL603 27503 
TIL604 =—s———=—s«2:75 03 


TIL605 27503 


TIL606  27503* 
TIL607 27503 
TIL608 27503 


1N2175 _ 27801 


PRECISION FILM 


RESISTORS — 

CG1/8 28201 
CG1/4 28201 
CG1/2. 28201 
MC5O. 28401 
MC55._ 28401 
MC60__ 28401 
MC65 28401 
TEMPERATURE-SENSING 
| SILI CON RESISTORS 
TG1/8 ° ~~—«-29001 
™1/8 29001 


TM 1/4 29001 
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-  APPLICATIONSGUIDETO ts 
PREFERRED SEMICONDUCTORS AND COMPONENTS: 
| | DEVICE RECOMMENDATION 


APPLICATION : BIPOLAR | FET 


[en [NPN CHANINEL 


Type No. Page No. | Type No. Page No. | Type No. Page No. Type No. Page No.” 


P-CHANNEL 


Small-Signal Transistor: | ¢A3T2484 1269 | eA3T2906 2135 TIS58 * 6091 2N2386 6301 





Amplifier: _ | eTIS92 4105 | eA3T2907 92135 | ‘TIS59 6091 | e2N2498 6303 
| -eTIS92M 4105 | eA3T2906A 2135 |} e2N3819 © 6401 | ©e2N3330 6305 
DCto1MHz | eT1S97 . 1053 | eA3T2907A 2135 | e2N3822 6405. |' e2N3820 6403 
eTIS98 1053 | eTIS93 4105 2N3909 6413 
_ TIS99 1053 | eTIS93M . ..4105 bad 

2N697 1201 | 2N404 ~~ 9105: 

2N930 “1263 | 2N1303. 9205 

e2N997 4301 | 2N1305 ~~ 9205 


@2N1302 9205 2N1307 9205 
62N1304 9205 2N1309 9205 
e2N1306 9205 2N2000 9307 
©2N1308 9205 2N2605 2119 
©2N2484 1349 | @2N2905 2131 
2N3704. 1433 _-| #2N2907 2131 
2N3705 1433 2N3702 2225 
2N3706 —.: 1433 2N3703 2225 
2N3707: 1435 | e2N4058-62 2301. 
2N3708 1435 | e2N5447 2305 
2N3709 1435 2N5448 2305 
2N3710 1435 
2N3711 1435 | 
@2N5449 1701 
@2N5450 1701 
©2N5451 1701 


1 MHz to 10 MHz (eA3T2484. 1269 :| eTIS37 2001 | TIS58 ‘6091 | 2N2386 . 6301 


2N697. ~—s- 1201 | 2N404 9105 | TISS9 6091 | e2N2498 — 6 303 
2N930 1263 | 2N1303. © 9205 | e2N3819 6401 | e2N3330 6305 


2N1302 9205 | | 2N1305 9205 | e2N3822 6405 } e2N3820° 6403 
2N1304 =. 9205 2N1307 9205 | #2N3823 6407 |. 2N3909 6413 
2N1306 .- 9205 | 2N1309 9205 |.e2N4416 ~— 6503 a 
2N1308.. 9205 2N1377. . 9213 | e2N5245 6703 .: 
2N1613 1201 2N1997 9301 | e2N5246 6703 
@2N2484 = 1349 2N2605 2119 | e2N5247 6703. 
2N3704 . 1433 | e2N2905 2131 | ©2N5248 6711 | 
2N3705 1433 2N3702 2225 | 
2N3706 —_: 1433 2N3703 2225 
2N4994—s- 1503 | +2N5447 °~—~—-2305 | 
e2N4995° 1503 2N5448 =—s- 2305» 
| e2N4996 1511 
/@2N4997 41511 
2N5449 1701 
- 2N5450 1701 | 



























2N5451..—-1701 
10 MHz to 50 MHz - TIS63 1025 | eTIS37,—s—»-«-2001:'| ~~ TISS8)~=——«.—s«G O91. | 'e2N2498 6303 
eTIS84. ss: 1083: | e2N5043° «14401 | TISS59 ~  6091..| .©2N3330 6305 
eTIS86..- 1041 - | e2N3819 6401 
eTIS87_ 1041. e2N3822 6405 
eTIS108 1033 tis e2N3823 6407 
2N918 3201 ie e2N4416 = 6503 
e2N2219° 1305 | | e2N5245~—«6703 
| @2N2222 1305 | @2N5246 ~—- 6703] 
e2N2243A 1301 | _| ©2N5247 > .6703° 
of} 2N4252 © 1445 | @2N5248 . 6711 
e2N4996. 1511 a pe 
e2N4997.. 1511 
50MHzto100MHz | eTIS63 . 1025 | e2N2905 =—2131.- | #2N3823 6407 | e2N2498 6303 
“| eTIS86.——«1041 | e2N2907 = 2131 | e2N4416 6503 _|. e2N3330 6305 
eTIS87- —-* :1041 | e2N5043. «14401 || e2N5245 ~—s-6 703 | | : 
| eT1S108 1033 ‘| @2N5246 © 6703 


2N918 3201 : @2N5247 . 6703 
@2N2219 1305 . pea a, cs 
e@2N2222 1305 

2N4252 | 1445 
@2N4875. 3701 

e2N4996- 1511 
@2N4997. «1511. 


e Devices especially recommended for new design 
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APPLICATION 


APPLICATIONS GUIDE TO 


DEVICE RECOMMENDATION. ; 


" BIPOLAR 


1033 


_ PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.) 


FET 


Type No. Page No.” | Type No. Page No.*| Type No. Page No.” | Type No. Page No.” 


P-CHANNEL 


100 MHz to 5 GHz eTIS84 — ~@2N5043.——- 14401 | e2N3823 6407 
. 2N918 3201. ng ©2N4416 6503. 
e2N3570 3401 @2N5245 6703 
2N4252 «1445 -@2N5246 - 6703 
-@2N4875 ‘3701 e2N5247. ~—- 6703 
Low-Noise Amplifier: | eA3T2484 1269 | eTIS37 | 2001 | e2N3822 6405 | e2N2498 6303 
eT1S97 1053 | 2N2605 2119 | e2N4416 6503 | e2N3330 6305 
0 to 10 MHz 2N930 1263 | e2N4058-62 2301 | e2N5248.— 6711 
@2N2484 1349 - oe 
2N3707 1435 
10 MHz to 50 MHz ©A3T918 3203 | eTIS37. - 2001 | e2N3822 6405 
eTIS62 1025 a ©2N3823 6407 
eTIS86 1041 ©2N4416 6503 
2N918 3201 ©2N5245 6703 
@2N4252 1445 @2N5246 6703 
-@2N4875 3701 @2N5247 6703 
@2N4997 ~=—Ss—«+11511 e2N5248 6711 
50 MHz to 100 MHz ©A3T918 3203 | e2N5043. 14401 | e2N3823 6407 
eTIS62 1025 . ©2N4416 6503 
eTIS86 1041 @2N5245 6703 
' 2N918 3201 ©2N5246 6703 
©2N3570 3401 . @2N5247 6703 
- 2N4252 1445 @2N5248 6711 
@2N4875 3701 
@2N4997 1511 
100 MHz to 1 GHz @A3T918 3203 | €2N5043. 14401 |. e2N3823 6407 
eTiS86 1041 |. a ©2N4416 6503 
~ 2N918 3201 ©2N5245 6703 
-@2N3570 3401 e2N5246 6703 
@2N4875 3701 e2N5247 6703 
Mixer and Converter: |  2N918 3201 | eT1IS37 2001 TIS58 6091 | e2N2498 6303 
0 to 10 MHz -@2N4995 1503 bow TIS59. .... 6091 | e2N3330 6305 
4% ©2N3823 6407 
e2N4416 -6503 
10 MHz to 50 MHz eTIS63 1025 | eTIS37 2001 {| TIS58 6091 | e2N3820 6403 
oe eTIS86 1041 © TIS59 6091 
2N4252 1445 02N3823 6407 
-@2N4875 —-3701 ©2N4416 6503 
@2N4994 ~=—- 1503 —» ©2N5245 6703 
e2N4995 1503. @2N5246 6703 
eset ©2N5247. ~—s_ 6703 
| ©2N5248 ~—s 6711 
50 MHz to 100 MHz eTIS63 1025 | e2N5043. = 14401 | e2N3823 6407 
| -eT1IS86 ~ 1041] . .@2N4416 _ 6503 
©2N3570 ——- 3401 @2N5245 6703 
2N4252 = 1445 ‘| @2N5246 6703 
@2N4875 ~=~—- 3701 ‘| @2N5247 6703 
-@2N4997 1511 @2N5248 6711 
100 MH2 to 5 GHz ©A3T918 3203 | @2N5043. 14401 | e2N3823 6407 
eT 1S86 10414 |. Ss (ad ooh e2N4416.. 6503 
2N918 3201 | / @2N5246 ~=—- 6703 
e2N3570 . 3401 ©2N5247 6703 
2N4252 1445 ©2N5248 6711 
(©2N4875 3701 
©2N4997 1511. 
Oscillator: eTIS98 1053 | eTIS38 ~ 2001 | e2N3819 6401 | e2N2498 6303 
0 to 10 MHz 2N697 1201 | e2N2905 2131 | e2N3822 6405 | e2N3330 6305 
2N1613 1201 | 2N3702 2225 | e2N3823 6407 
©2N2484 1349 | e2N5447 2305 | e2N4416. 6503 
2N3704 1433 . ~ | @2N5248 6711 
2N3711 1435 aires 


@2N5449 1701 
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APPLICATION 


10 MHz to 50 MHz 


50 MHz to 100 MHz 


100 MHz to 5 GHz | 


Power Oscillator: 


Power Amplifier: 
Radio Frequency 


Audio Frequency 
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_BIPOLAR 


©A3T918 3203 


Type No. Page No.” 


eTIS38 | 2001 


Len Te | N-CHANNEL 


Type No. Page No.” 


Type No. Page No.” 


_ ©2N3822 6405 


eTIS63 1025 | e2N2905 2131 @2N3823 6407 
eTIS98 1053 | @2N2907 2131 ©2N4416 6503 
2N918 3201 @2N5447 2305 | e2N5245 6703 


e2N2219 1305 
©2N2222 1305 


-. 2N3704 ——-:1433 


e2N4875. 3701 
e2N4994 ‘1503 
e2N5449 = 1701 


eA3T918 3203 


2N3702. 2225 


e2N5246 6703 
e2N5247. ~—- 6703 
e2N5248. 6711 


@2N3823 6407 

eT1IS63 1025 | e2N5043 14401 ©2N4416 6503 
eTIS86 1041 @2N5447 2305 | @2N5245 6703 
2N918 | 3201 @2N5246 6703 


2N3704 1433 


| e2N4875 3701 


e2N5449 1701 


eA3T918 3203 


e2N3570 ~—- 3401 


@2N4875 == 33701 
e2N4997 1511_ 


e2N3866 3501. 


e2N3866 3501 
©2N4875. 33701 


eTIP29.—=s-16101 


-eTIP29A,B,C 16101 


e2N5043 14401 


eTIP30 16105. 
-@TIP30A,B,C16105 


@2N5247 6703 
@2N5248 6711 


©2N3823 6407. 


— eTIS63 ~ 1025 e2N4416 = 6503: 
eTIS86.- 1041 e2N5245 6703 
2N918 3201 e2N5246 ~~ 6703 


@2N5247 6703 


@2N4857.——s« 6511 


PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.) 


FET 


P-CHANNEL 








~~ e@TIP31 16109 | eTIP32. =: 16113 | 
eTIP31A,B,C16109 | eTIP32A,B,C16113 
eTIP33. «16117 | eTIP34.—s- 16121 
@TIP33A,B,C16117 | eTIP34A,B,C16121. 
eTIP35. 16125 | eTIP36. 16129. 
eTIP35A,B,C16125 | eTIP36A,B,C16129 
- -2N697.--—s—s« 1201: | 2N456A_—s-17101 
- -2N1613.-—s- 1201 2N1038 ~~: 17201 
©2N5301 16687 | ©2N2905 2131 
e2N5302 16687 | ©2N2907° = 2131 
| e2N5303. «16687 | 113027. 17301 
te ae as = ©2N3789 16557 

e2N3790 =: 16557..| 

e2N3791 16557 

e2N3792 16557 

e2N3846 16579 

--@2N4398. —- 16645 oles 
BIPOLAR | OTHER DEVICES 
















Vs, Type No: Page No*| Type No. Page No.* ¥ Type No. Page No.” Classification 


















~ @A3T2894 2127 





- Switching: - @A3T2221. ~~ 1313 : | @2N3980 ~—- 7201 UST 
Multivibrator, @A3T2221A 1317 | eA3T2906 2135 | e2N4416 — 6503 N-FET 
Pulse Generator, @A3T2222. 1313 | eA3T2906A 2135. 6511. N-FET 





135 | ©2N4857 © 

@A3T2907. 2135 | | 

~@A3T2907A 2135 | 
2N404 9105 
2N1303 =: 9205 | 
2N1305. 9205 | 
2N1307 9205 
2N1309 . 9205, 
2N1997. = 9301 
2N2000 = 9307. 


@A3T2222A 1317 
©A3T3011 1405 
-2N1302 —-- 9205 

2N1304 9205 
2N1306 9205 
2N1308 9205 
e2N2219 1305 

| ©2N2222 ~~ 1305 
- @2N2369A 1327 


_ Schmitt Trigger 


--@.. Devices especially recommended for new design 
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* 


APPLICATION __ 


Ring Counter/ 
Latching Amplifier 


Relaxation Oscillator 


Pulse Amplifier 


Chopper 


— Computer Memory 


Driver 


Power Control/ 
Regulator (See. .. 


Selection Guide . 


on. pages. 11-74) 
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Type No. Page No.” 


—e2N3013. 1409. 
“e2N3725 |: 1437 | 


2N930 —S- 1263 


e2N2369A 1327 
@2N3013 1409 

2N3704 1433 
e2N5449 1701 


- @2N2243A. 1301 


@2N2369A = 1327 


eTIP29 16101 
eTIP29A,B,C 16101 
eTIP31 16109 
eTIP31A,B,C 16109 
eTIP33 16117 
eTIP33A,B,C16117" 
eTIP35 16125 

- eTIP35A,B,C16125 | 
©2N2432 —s- 1337 
e2N5301 16687 
e2N5302 16687 | 
©2N5303 16687 


e3N79 4101 


od oa 


©2N3013 1409 


©2N3015 1413 | 
©2N3725 1437] 


eTIP29 16101 
eTIP29A,B8,C16101 
eTIP31 


eTIP33. 
eTIP33A,B,C16117 
eTIP35. 16125 


- eTIP35A,B,C 16125 
+ 16301 |. 
©2N2987-94 16401 


2N1724 | 


©2N3418-21 16501 
©2N3551,2 


e2N3996-9 
@2N4000,1 
@2N4002,3 
@2N4300 
@2N4301 
@2N5301 


16607 


16687 


Devices especially recommended for new design 
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e 16109. 
-eTIP31A,B,C16109_ 
16117], 


16507 |. 
©2N3713-16 16511]. 
16601. 


16613 |. 
16625 |. 
16631 | 





@2N5333 


_ Type No. Page | No." 


2N2635 12301 
©2N2894°° «2125 
e2N2905 =>: 2131 


-@2N2907. «2131 


@2N3829 = 2235 


e2N2894 =. 2125 
e2N2905 =. 2131 
e2N3250 2209 
2N3702 —- 2225 
e2N3829 = - 2235 
e2N4058-62 2301 
e2N5447 2305 


2N1907 © 
@2N2894 2125 
@2N2905 2131 
©2N3829 2235 


(ORS mE TRAN 





16701 








et ee re are 


eRe ean at 


@2N3555- 8 
©2N4416 
@2N4857 © 
eT!IS73°- 
TIS74 
TIS75 


eTl42A 

eTl43A 
2N1671B 

e2N3980 


e2N4857 


2N3993A 
e2N4857 


eT1S73 
TIS74 
TIS75 

©2N4857: 


eT!C44-7 

©2N3001-4 
©2N3005-8 
©2N3555-8 


e2N3559-62 24425 


e2N5333 =: 16701 
©2N5384 16707 
@2N5386 16711 
eTIP30 16105 
eTIP30A,B,C16105 
eTIP32 16113 
eTIP32A,B,C16113 
eTIP34 16121 

- @TIP34A,B,C16121 

“-eTIP36. «16129 
eTIP36A,B,C16129 
“@2N2945 ==. 2139 |. 

-@2N3789 °° 16557 | 
@2N3790 ~§ -16557- 

~'@2N3791 + 16557: 

~~ @2N3792° 16557 + 
©2N4398 . 16645. : 
-@2N4399 16645 
e3N111°..- 4109- 
e@TIP3O. © «: 16105 
@TIP30A,B,C 16105 
eTIP32 16113. 
_@TIP32A,B8,C16113 
eTIP34 | 16121 
eTIP34A,B,C16121 _ 

_ eTIP36 16129 |. 

- eTIP36A, B,C16129 | 

QN456A 17101. 
©2N1539 17223 
-2N1907 17231 
T13027.. 17301 
©2N3789 . 16557 | 

- @2N3790.. 16557] 

_ ©2N3791. 16557 
©2N3792 16557 
©2N4398 16645 
e2N4399 . 16645 





Type No. Page No. 


@2N3001-4 


— 6103 


- DEVICE RECOMMENDATION - 
_.. BIPOLAR 
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OTHER DEVICES | 


24401 
24417 
~ 6503 
~ 6611 
6103 
6103 


~ 24105 
24105 
7109 
7201 


4 


~ 6501 
6511 


6103 
6103 
6103 
6511 


24109 
24401 
24407 
24417 


6511 


ar ened eerenere a] 


Classification 


SCR 
SCR 
N-FET 
N-FET 
N-FET 
N-FET 
N-FET 


Trigger Diode 
Trigger Diode 
UJT 
UJT 


N-FET 
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_ DEVICE RECOMMENDATION | 


APPLICATION — 


BIPOLAR | 





©2N5447- 2305 


OTHER DEVICES 


Classification 


_ Type No. Page No.“ Type No. Page No.” | Type No. Page No.* 
e2N5302. 16687°| e2N5384 16707 ‘ | 
@2N5303 16687 | ®2N5385 16707 
©2N5387,8 16715.} e2N5386 16711 
Computer Logic “2N797. «12101 2N404 9105 | eTIS73 ~ 6103 N-FET 
Switch - 2N 1302 9205 2N964 12105 | TIS74 ~ 6103 N-FET 
-2N1304 - 9205 |] 2N1303 9205 | TIS75 6103 N-FET 
2N 1306 9205 2N 1305 9205. | e2N4857 6511 N-FET 
2N1308 9205 2N 1307 9205. } 
@2N2369A 1327 2N 1309 9205 
e2N3013° = 1409 2N 1997 9301 
eg : 2N2635 12301 
@2N2894 2125 
e2N3250 2209 
e@2N3829 2235 
Series Shunt Regulator eTIP29 : 46101, eTIP30 16105 | e2N4857 6511 N-FET 
| eTIP29A,B,C 16101 | eTIP30A,B8,C 16105 
eTIP31 16109 | eTIP32 16113 
@TIP31A,B,C 16109 | eTIP32A,B,C 16113 
eTIP33 16117. | eTIP34 16121 
eTIP33A,B,C 16117 | eTIP36 16125. 
eTIP35 16125 | eTIP36A,B,C 16129. 
- @TIP35A,B,C 16125 2N456A_.. 17101 
-2N1724. 16301 | 2N1038 17201 
@2N2987-94 16401 | 2N1539 17223 
@2N3418-21 16501 2N1907. 17231 
@2N3551,2. 16507.| 113027 = .17301 | 
©2N3713-16 .16511-| ©2N5333. 16701 
@2N3996-9 16601 | e2N5384 16707 
@2N4000,1 16607 | e2N5385 16707 
-e2N4002,3- 16613 | e2N5386 =: 16711 
©2N4300 16625. - , 
©2N4301 16631. 
-@2N5387,8 16715 
‘Lamp Driver eTIS100  ._., 1061 2N398.—-s- 9101 | e2N4857.-—s 6511 N-FET 
(Nixie Driver) eT!1Si01.. . 1061. | . 
High Voltage — @2N2243A 1301 | 
‘Linear Application: -e3N79 ss 4101] -2N1907.—- 17231) | @2N4857 6511 N-FET 
~. Demodulator @2N2432.. . 1337 ope 7 & ae 
Differential. = e©2N2060... 4401 | #2N3350 4507 | e2N5045 ‘6601 N-FET 
Amplifier ~e2N2642.. 4405 | | | 
: |. @2N3680. 4509 
- @2N3838. 4517 
e2N2920. . 4409 
©2N2977 4409 
e2N2979 © 4409. 
Operational e2N2060° 4401 | e2N3350 4507. | e2N4854 4701 _NPN-PNP 
Amplifier e2N2223. 4401 , ©2N5045 6601 N-FET 
ae e2N2642 . 4405 ¢ a ee 
_ @2N3680 4509 | | , | | 
Servo Amplifier @2N2060 4401 2N1038 17201 | e2N5045 6601 N-FET 
(@2N2223 “4401 2N1907. =: 17231 . 2 
©2N2642 4405 | e2N3350 4507 
@2N3680 4509 | - 
Sense Amplifier/ ©2N2060 4401 | e2N3350 4507 | ©2N4416 6503 - N-FET 
Comparator ©2N2642 © 4405 7 ©2N5045 6601 N-FET 
e2N3680 4509 
e2N3838  4517— 
©2N2920 4409. 
©2N2977 . 4409 
e2N2979 4409 
‘Waveform Generator/ | 2N930 = 1263 | 2N3702 2225 | @2N4416 6503 ON-FET 
Clipper/Compressor_ fe 2N3707 1435 e2N4857 6511 N-FET 
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e@TILOS 


- APPLICATION - BIPOLAR | 
eee” N-P-N P-N-P 
Type No. Page No.* Type No. sae No.* “Type No. Page No." Classification 
2N3704 1433 |. ad | 
2N3708 1435 ©2N5245. 6703 N-FET 
2N3709 1435 ©2N5246 6703 N-FET 
2N3711 1435 ©2N5247 ~~: 6703 N-FET 
©2N5449 1701 @2N5248° ‘6711 N-FET 
: @2N492A 7101, UJT 
Diode: oe SEE gee 
Mixer/Converter 1N456-9 . 18101 
1N482-5 18109 
~1N914 19201 
Detector 1N456-8 18101 
©1N459 18101 
1N914 19201 
e1N4148 19401 
©1N4448 19401 
Switch @1N251 19101, 
e1N661 19151 
1N914 —- 19201 
e1N3070 19303 _ 200 V 
—@1N4148 = 19401 3 
| e1N4448 = 19401 
| e1N4154 © 19403 
Tuning eT1V306-8 21205 Voltage 
: ews Variable 
Voltage Regulator —1N746- : 
: -IN759. 23109 
e1N746A- 
.1IN759A_ 23109 
~1N4370 =. 23601 
©1N4370A 23601 
Rectifier e i.e e 
—1N456-9 18101 
1N482-5 18109 
e1N645-9 18113 
©1N4001-7 25401 
Computer ‘eT1D21-24 20005 ‘8-Diode Array 
eT!ID25-26 20009 16-Diode Array 
eT!1D29-30 20013 . 20-Diode Array 
ANO14 19201 hed ta 
Transistor Biasing @1N746A-. 
-IN759A 23109 
TV "Color Killer’ 1N3070 19303 
_ Power Supply @1N645-9 | °° 18113 
Logarithmic e1N645-9 18113 
eIN746A- 
—IN759A 23109 
Light Sensor eLS400 ©. 27401 
eLS600 27501 
eTIL601 . 27503 
eTIL602 27503 
eTIL603.. 27503 
eTIL604 . 27503 
eTIL605 27503 
eTIL606 27503 
| eTIL607 27503 
|-eTIL608 § 27503 
e1N2175 . 27801 
infrared Source | eTILO1 = 27001 © 
27009 | 


SELECTION GUIDE 
SILICON Media d TRANSISTORS. 


The following curves, arranged in ascending order of rated power dissipation at 100°C case temperature, 
show typical hf¢ versus collector current at 25°C case temperature. Listed above each curve are the. 
standard open-base collector-emitter voltage ratings available from among the device types listed. 





N-P-N N-P-N 
-2N2987-2N2994 2N3418-2N3421 
10 W at 100°C 10 Wat 100°C | 
15 W at 25°C 15 Wat 25°C . 


VcEO: 80 V and 100 V 


=Sv 


2N2989,, 2N2990 N 
2N2993, ae : 





VcEo: 60 V and 80 V_ 












60 
Ld 
u. 
= 
5 INN 
0 
1 10. = 100 1000 0.01 Ott 10 
c (mA) io(A) 
coke 1 FIGURE 2 
NPN P-N-P 
TIP29, TIP29A TIP30, TIP30A 
12 W at 100°C 12 W at 100°C 
30 W at 25°C 30 W at 25°C 


VCEO: 40 V.and 60 V 





VcEO: 40 V and 60 Vie 





FIGURE 4 


FIGURE 3 
N-P-N NPN 
- .2N4000-2N4001 -2N4300° 
“15. W at 100°C 15 Wat 100°C: 
VcEo: 80 V- 


VcEO: sy Vv one 100 V 





FIGURE 5 
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FIGUREG 


ci o 
TAN : 
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P-N-P” 

~ 2N5333 
15 W at 100°C 
. VcEo: 80 Vv. 


il N 


0 
—0.02 —-0.01 —1 —4 
: IQ (A) 


FIGURE 7 
































P-N-P . 
TIP32, TIP32A 
16 W at 100°C 
40 W at mibee 
VCEO: 40 V and 6 


TT] Bice 
f Mi HH 
TIN 

0 


—0.02 —0.1 ed: 
Ic (A) 


FIGURE’ 
TIP33, TIP33A 
32 W at 100°C 
80 W at 25°C 
~ VcEo: 40 V and 60 V 


200 














160 


120 
TT) 







he 


80 


fsa=el 
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N-P-N 
TIP31, TIP31A 
16 W at 100°C 
40 W at 25°C 
Vceo: 40 V and 60 V 

















120 
a HN 
40 
0 
oe ¢ 'A) 
a ve 
N-P-N 
2N3996-2N3999 
30 W at 100°C 
Vc EO! 80 V 
200' 
160 
120 
’ si tt = \ 
= penaere: far, 2NaFy 
0 5 
0.01 ; 
oe (A) obs 
Fi ai URE 10 
P-N-P 
_TIP34, TIP34A 
32 Wat. 100°C 
80 W at 25°C. 


VcEo: 40 V and 60 V. 





FIGURE 11 


FIGURE 12 - 


N-P-N 
“TIP35, TIP35A 
36 Wat 100°C 

90 W at 25°C 
VcEo: 40 V and 60 V 


Pe na 
MICHA 
lh 












0 
0.2 1 10 40 
IG (AL 
FIGURE 13 
—N-P-N 
_2N3551-2N3552 
- 40 Wat 100°C 


VcEo: 60 V and 80 V 
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FIGURE 17 
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PNP. 
TIP36, TIP36A 
36:W at 100°C 

" 90 Wat 25°C 


- Vceo:40Vand60V 
100 | Cc 























60 | 
LL 
x Re, 
: Tet 
20 
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~0.2 —1 240 —40 
IQ (A) 
FIGURE 14 
N-P-N 
2N1724 
50 Wat 100°C 
| VcEO: 30 V aie 
100 3 
‘ Sant | 
60. 
wr pail 
ae LU alll 
; ay Ae il | 
0 , 
0.01 10 
lo fae 
He 16 
N-P-N. 
2N3713-2N37 16 
‘85 Wat 100°C 
150 W at 25°C 
| VCEO: 60 V and 80 V 
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FIGURE 18 | 
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P-N-P 
2N3789-2N3792 
85 W at 100°C 
150 W at 25°C 
VcEO: 60 V and 80 V 


FIGURE 19 


N-P-N 
2N5387-2N5388 
100 W at 100°C 
Vceo: 200 V and 250 V 





_ FIGURE 21 


P-N-P 
2N4398-2N4399 
115 W at 100°C 

- ~~ 200-W at-25°C 
VcEo: 40 V and 60 V 





FIGURE 23 


c-14 









N-P-N 
2814002-2N4003 
100 W at 100°C 


VcEo: 80 V and 100 V 


A 
ra TTA TI 
TTCCINT 








FIGURE 20 


N-P-N 
2N5301-2N5303 
114 W at 100°C 
200 W at 25°C 
ise 40 V, 60 V, and 80 V 





hee 


100 


80 





lo (A) 
FIGURE 22 
N-P-N 


2N3846, 2N3847 
150 W at 100°C 


VcEo: 200 V and 300 V_— 










FIGURE 24 
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INTEGRATED CIRCUITS MECHANICAL DATA 


ORDERING INSTRUCTIONS 


Electrical characteristics presented in this catalog, unless otherwise noted, apply for circuit type(s) listed in the page 
heading regardless of package. Except for diode arrays, ECL, and MOS devices, the availability of a circuit function ina 
particular package is denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical 
references refer to mechanical outline drawings shown in this section. Other designations and packages are shown on 
individual data sheets. . 


Factory orders for circuits described in this catalog should fnelude: a four- pan type number as explained in the 


1-2 


following example. 


MUST CONTAIN TWO OR THREE LETTERS 
(From Individual Data Sheet) 


RSN Radiation-Hardened Circuit 
SN Standard Prefix 

SNM Mach IV, Level | 

SNA Mach IV, Level 1 

SNC Mach IV, Level III 

SNH Mach IV, Level IV 


SNX Experimental Circuit, 






2. Unique Circuit Dascriotion” 
MUST CONTAIN THREE TO SIX CHARACTERS 
(From Individual Data Sheet) 











Examples: F50 
G50 
5410 
74H10 | 
54S112> 
54L78 
15830 
75450A 


MUST CONTAIN A SINGLE LETTER 
F,H,J, L,N,P,S, T, U, W, or 2 
(From Pin-Connection Diagram on Individual Data Sheet) 





TThese circuits are shipped in one of the carriers. shown 


below. Unless a specific method of shipment is specified . 
by the customer (with possible additional costs), circuits. 


will be shipped in the most practical carrier. Please contact 
- your TI sales representative for the method which will 
best suit your particular needs. 
Flat (F, H, S, T, U, W, Z) 
—Mech-Pakette 
—Barnes Carrier 
—Milton Ross Carrier 


Dual-in-line (J, N, P) 
—Slide Magazines 
—A-Channel Plastic Tubing 
—Barnes Carrier 


EXAMPLE: SN 54H72 N -00 














4. Instructions (Dash No.) 
MUST CONTAIN TWO NUMBERS 
(From Dash No. Column of Following Table) 














pe a 
| No___| Mech-Pak_ 
| Yes | Mech-Pak | 
_F.S.T | Yes | Yes | No | Mech-Pak_ 
| | Yes 
Yes; | 
| No | 







aes 
ar mae 
La 














aaa 





~ Plug-in (L) | 
—Barnes Carrier 
—Sectioned Cardboard Box 
—Individual Plastic Box _ 


—Sectioned Cardboard Box 
—Individual Plastic Box 





TEXAS INSTRUM ENTS 


CORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 
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F,S, and T flat packages 
These hermetic packages feature glass-to-metal seals and welded construction. Package body and eee are gold-plated 
F- Oe glass-sealing alloy. Approximate weight is 0.1 gram. | 


| “10- AND 14-PIN F AND Ss FLAT PACKAGE OUTLINES | 








@©©OOOOO, 


0.013 (Seo Notes 0.050 TP 0.050 TP 
HH S PLACES 12 PLACES 
e010 oond 1)” (See Note b) 





















ee at Ea ig (See Note c} 
ocosmax = | 0.260 REF 
00s am : 
| 0000 | : 
Falls within To- 89 dimensions “Balls within To- 84 dimensions 
. 10- AND 14-PIN T FLAT PACKAGE OUTLINES. 
2° 9019 89900 0.060 TP 0900600 0.050 TP 
aR | Se ep cress ars 





{See Note b} 





0.300 REF 
0.280 MIN 
(See Nate c) 


DATE 
CODE 


Oa? 400. am SY com OP 200, OP sa 






AXXXX 
SNXXXX 






a ee Oe et 


0.0106 MAX 
GLASS 
10 PLACES 


SEE 
OETAILA 







260 


O®OOO ®@@OOO® 


. Falls within 0 89 dimensions a fy , ; Falls within TO- of dimensions 


. DETAIA 








CIRCUIT SUBSTRATE IS ELECTRICALLY INSULATED FROM THE BODY OF THE F : PACKAGE. 
CIRCUIT SUBSTRATE IS IN ELECTRICAL CONTACT WITH THE BODY OF THE S AND T PACKAGES. 


NOTES: a. All dimensions are in inches. 





b. Lead centerlines are located within 0.005 of true position (TP) relative to body centerlines, ans is mesanted as 
- along lines located’ within 0. 030 from (and Parallel sd the aines of the package, 
-c. Not applicable in Mech-Pak carrier. : faa : 
d. Symbolization denotes orientation of package... . 
e. This dimension does not apply for solder- -dipped leads. 
f. When solder-dipped leads are specified, dipped ares, of the lead extends ron ae lead Hp to within 0. 050 ‘of | 
the 2 pease body: 
= ae Bo Pace H es FORMED LEADS 
F, S, and T package leads cake os are ARDS ; : 4 "0.013 + 0.008 
: 7 _ ; ; , Sad = = " S Oloted) 
Gold-plated F-15$ leads. require no additional | 
cleaning or processing when used in: soldered or = |. Ta = — 28 rae ‘ 
welded assembly. Solder- “dipped - leads are also | — ee : 
available. Formed leads are available to facilitate _|.NOTES: a. All dimensions are tn inches. 
: eae , Not applicable in Mech-Pak carrier. 
Habel mounting of networks vad ‘flat circuit boards. . Measured from centerline of outside bends. 
Circuits can be removed from Mech-Pak carriers - d.. Measured from center of lead to bottom of package 
where lead emerges from body.  - 3 
with lead lengths up. to: 0. 175 inch for ‘the F and s . When solder-dipped leads are specified, dipped area of | 
packages and up to 0.300 inch for the T package. lead extends from lead tip to outside bend (minimum). 





rete is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. i emer igs 5 
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H flat packages 


INTEGRATED CIRCUITS MECHANICAL DATA 


These packages each consist of a ceramic base, ceramic cap, and a 10- or 14-lead frame. ‘Hermetic sealing is 
accomplished with glass. Gold- -plated leads ole require no additional cleaning or processing when used in welded or 
sO Idered assembly. : 


10- AND 14-PIN H CERAMIC 
FLAT PACKAGE OUTLINES 


og 2 QQO® 


e .: XXKXX 
RSNXXXX 


0.016 MAX 
GLASS 
10 PLACES 


NOTES: 


1.760 


u 





U and Z flat packages 


These flat packages consist of a ceramic base, ceramic cap, and 14- lead frame. Circuit bars are alloy-mounted in the i 


{See Rica and f) 


- 9e6e000 | 


SEATING PLANE 


e PH RSNXXXX 


0.015 MAX 
GLASS 
10 PLACES 


peal —»| 0.270 
lle goat tae ees eb 


as " OOQOOOO 


All dimensions are in inches. 

Lead centerlines are located within 0.005 ‘of 
true position (TP) relative to body centerlines. 
This is measured along lines. located within 
0.030 from (and parallel to) the sides of the 
package. 

Not applicable in Mech-Pak carrier. 
Symbolization denotes orientation of package. 
This. dimension does not apply for solder- 
dipped leads. 

When solder-dipped leads are specified, dipped 
area of the lead extends from the lead tip to 


within 0.050 of the package body. 


16-PIN H CERAMIC 
FLAT PACKAGE OUTLINE 


®©O©2OOOOO 


0.040 
0.020 
0.019 (See Notes 0.050 TP 
$e 50m ba | ‘a eand fl eas waruacts 


0.250 REF 
0.225 MIN 
(See Note c) 


588 @ or) RSNXXXX 
ae 
mee 


0.020 MAX 






— 2. — ~~ 2 7 2, 


GLASS 
12 PLACES 


a — 9O@O0O00000 





_ package and glass-mounted in the Z package. Hermetic. sealing is accomplished with ‘glass. Tin- ppiaed leads require n¢ 
additional cleaning or processing when used in soldered assembly. : : | 


ts 


14-PIN U ‘AND Z CERAMIC FLAT PACKAGE OUTLINES | 


14 LEADS 


OOOOOOO 
babes, 
leak NOTES: 


a. All dimensions are in inches. 
b. Terminal identification is provided 
by. either an index tab on pin 1 or an 


index dot. 


. Leads are within 0.005 radius of true _ 
position (TP) at maximum material 


condition. 


. This’ dimension determines. a zone_ 
within which all body and lead irregu- 


larities lie. 


"0000000 8 re | MO- O04AA A Dimensions ; | a 


Falls Within | 
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W ceramic net packages 


“These ‘hermetically sealed flat Baek ages consist “ai an aiceirically nonconductive ceramic bees and cap, anid’ a. 14., 16- or 
24-lead frame. Hermetic sealing is accomplished with glass. Tin- plated. (“‘bright- dipped”) leads (—00) require no 
additional cleaning . or processing when used in soldered assembly. _ ae 


14-PIN WCERAMIC 
FLAT PACKAGE OUTLINE 


OOOOOOO 


Soot 2004 afl Ee Oe 0.050 TP 


amt! tEADS - ; 12 PLACES 
(See Note e) : z ‘ 


©OOOOOO 


~ Falls Within 
- JEDEC MO-004AA Dimensions 


- 24-PIN W CERAMIC 
he FLAT PACKAGE OUTLINE 


@QGOOOOOOOOO 


0.050 TP 


as “22 PLACES 
or fe if 4 ae (See Note c} 


Fe sae 


000008000800" 


“Falls Within | = 
_ JEDEC Mo: 019AA Dimensions 


16-PIN W CERAMIC 
FLAT PACKAGE OUTLINE 


QQOQOOQOQOOO ak 


(See Note e) 


| 


4g0 ig 
60080000 - 


4 PLACES 


Falls Within 
JEDEC Mo- 004AG Dimensions 


. All dimensions are in inches. pee 
. Index. point. is: provided. on cap for terminal 
identification only. 

Leads are within 0.005 radius of true position 
(TP) at maximum material condition. 

. This dimension determines a zone within which 
all body and lead irregularities lie. 
Not applicable for solder-dipped leads. 
When solder-dipped leads are specified, dipped 
area extends from lead tp: to within 0.050 of 
‘package body. 
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J ceramic dual-in-line packages 


These hermetically- sealed, dual-in line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 24-lead frame. 
~ The circuit bar is alloy- -mounted to the base and hermetic sealing is accomplished with glass. This package is intended 
for insertion in mounting-hole rows on 0.300-inch centers. Once the leads are compressed to 0.300-inch ‘separation and 

inserted, sufficient tension is provided to secure the package ‘in the board during soldering. Tin- ‘plated (bright- dipped”’) 

leads (—00) require no additional cleaning or processing when used in soldered assembly. 


” 


| -14-PIN J CERAMIC 16-PIN J CERAMIC - 
T | DUAL-IN-LINE PACKAGE OUTLINE — DUAL-IN-LINE PACKAGE OUTLINE 


0.200 
MAX ae 
SEATING PLANE 0330 
MIN 0.020 


MIN a | nt os PLACES 


10s? | ) 30" 
: A 16 PLACES 
14 PLACES ; , ! 14 PLACES ‘ 0.014 ee 0.023 
0.070 0.008 os 0.012 MIN 0015 16 PLACES 
0325, C008: = SPA ee (S00 Neen a (See Notes ¢ and d) ee (See Notes ¢ and 4) 


3 iia (See Notes ¢ and. d) PIN SPACING 0.100 TP: a 

LACES: : . | 

¢ 4 Be (See Note a) i: + 0.025 fl . ; g.ose odes 
& smacts Oe PIN SPACING 0.100 TP : 


(See Note a} 


Falls Within JEDEC TOo- 116 and 
~ MO-001AA Dimensions 


eetin 4 CERAMIC 7 uae . Each pin centerline is. located within 0.010 of — 
DUAL-IN-LINE PACKAGE OUTLINE © 7 its true longitudinal position. 

; ne _ b. All dimensions are in inches unless otherwise 
noted. 
This dimension. does not apply for solder- 
dipped leads. 3 

. When solder-dipped: leads are specified, dipped 

area. of. the lead extends from the lead tip to at 
least O. 020 above the seating plane. 


jon tee max 


rye 


PIN SPACING 0.100 TP 
(See Note a} 


| Falls Within 
JEDEC MO-015AA Dimensions. 
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N plastic dual-i -in- line packages 


These dual-in-line packages consist of a circuit mounted on a 14-,16-, or 24-lead frame and encapsulated within an 
electrically nonconductive, plastic compound. The compound will withstand soldering temperature with no 
deformation and circuit performance characteristics remain stable when operated in high-humidity conditions. These 
packages are intended for insertion in mounting-hole rows on 0.300-inch (or 0.600-inch) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. Silver-plated 
leads (—00) require no additional cleaning or processing when used in soldered assembly. : 


14-PIN N PLASTIC | - | 16-PIN N PLASTIC 
DUAL-IN-LINE PACKAGE OUTLINE DUAL-IN-LINE PACKAGE OUTLINE © 


|@@@ etaeal | @8@E9090) 
| oo | stews «ss GOOOOOGO 


O@OOOOOO 


a }<-0.070 MAX 14 PLACES ; if > a 0.070 MAX 16 PLACES 


os ‘Wie aon : 
een 2 é- 0.033 MIN 
V4 PLACES ; 16 PLACES 
6 : 8 + 0.0 
PLACES 0.0n +0.003 0.018 + 0.003 


e 
: °° 
"| 14-PLACES dig vg i Y y j 
: 0.018 + 0.003 16 PLACES - : “Yé PLAC 
‘ 0325 .{See.Notescandd) ’ 14 PLACES 4 be . oan (See Notes cand d) ~~ ~ ; yas etree Pee 
+ 0.025 t ee Ea Notes c and d) : 0.025 : Y is 


7 PLACES 8 PLACES 
€ & : PIN macula ee 0.100 TP 3 € : 4 PLACES PIN SPACING. 0.100 TP 
: (See Note a) : {See Note a} 


‘Falls Within JEDEC To- 116 and 
“MO- 001TAA Dimensions ~_ 


-24-PIN N PLASTIC “ z ; : pe - : : a ree 
: ; : a.. Each pin centerline is located within 0. fe) 
DUAL-IN-LINE PACKAGE OUTLINE : its true longitudinal position. 

>. All dimensions are in EaMen es unless Oreiee 

noted. = 
woe ys . This dimension does not apply _ for solder- 

1310 MAX ' dipped leads. 
.. When solder-dipped. leads | are ‘apecitied, dipped 
area of the lead extends from the lead tip to at 
least 0.020 above the seating plane. 


0.093 8 NOM 


0110 NOM 


0.600 
+ 0.010 
0.550 NOM 
[* sass it 
[* sass iar tes NOM : 


i 105° : .020 ; , 
TOS" 24 PLACES one 24 PLACES 
0.033 MIN 
P ; in 24 PLACES 
0.01 + 0.003' 0.018 + 0.003 ‘ ae 
24 PLACES 24 PLACES ap y 
Sez" {See Notes « and d) 4 PLACES 
‘+ 0.025 
12 PLACES 
u PIN SPACING 60.100 TP 
(See N: 
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P plastic dual-in-line package 


This dual-in-line package consists of a circuit mounted on a 8-lead frame and encapsulated within a plastic compound. 

' The compound. will withstand soldering temperature with no deformation and. circuit performance characteristics 

remain stable when operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows 

~-on 0.300-inch centers. Once the leads are compressed to :0.300-inch separation and inserted, sufficient tension is 

provided to secure the package in the board during soldering. Silver- -plated leads. require no > additional ereening or 
processing when used in soldered assembly. 


8. PIN P PLASTIC DUAL- IN-LINE PACKAGE OUTLINE 


iss 


INDEX DOT : . Each pin is within 0.005 radius 
of true position (TP) at the 
guage plane with maximum 

©:2°@ © material condition and unit 
installed. : 

. All dimensions are in. inches _ 

unless otherwise noted. — 


0300 TP 
{See Note. a) 


0.250 + 0.010 0,070 MAX 8 PLACES 


0.200 MAX 


ms —e PLANE 0033 MIN 
0.125 PL 
PE etuce PLANE aes . cota 
0.030 
L-. #860 Note'a) 


; ; | [.0ere £0,003 
: 8 PLACES 
o. = \—« ott 0.003 en a re ; 
~ BPLACES ir ces ) : 
4 Paces 





L plug-in packages 
These hermetically sealed, plug-in packages each consist of a welded metal base and cap with individual leads secured by % 


an insulating glass sealant. The gold-plated leads (—00) require no additional cleaning or. processing when used in | 
soldered assembly. 


8-PIN L PLUG-IN PACKAGE OUTLINE . 10-PIN L PLUG-IN PACKAGE OUTLINE — 


+0,002 
. Dt 
0.017 | 0.001. A 


0.160 MAX DIA 


ALL DIMENSIONS ARE IN'INCHES UNLESS OTHERWISE SPECIFIED. _ - ALL DIMENSIONS AREIN.INCHES UNLESS OTHERWISE SPECIFIED. 


Same as JEDEC TO-99 and. . | Same as JEDEC TO-100 and 
~. MO-002AK except for... _ . ges 2 Meee ~ MO-OOG6AD except for 
~ diameter of standoff ae pee ee _ + « diameter of standoff 
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MACH IV PROGRAM 
1.0 SCOPE 


4.4 This specification establishes standards for materials, workmanship, penance capabilities, identification and 
processing of high reliability, monolithic integrated circuits. 


1.2 Intent 


The intent of this document is such as to recognize that quality and reliability are built into, not tested into, a 
product. There is no specification or. screening procedure that can substitute for inherent, built-in reliability. 
However, it must be realized that irrespective of lot quality, there will always be some small percentage of devices 
that are subject to early failure (infant mortality). A well engineered screening procedure will eliminate most, if not’ 
all, of these early failures. Secondly, the screening and acceptance testing described herein will also serve to 
demonstrate, with a high degree of statistical confidence, that the eae revels of quality and feliability have, in 
fact, been built into the Piege: 





2.0 APPLICABLE DOCUMENTS | 


20. The following specifications and standards, of the issue in effect on the date of invitation for bids or fequest for 


proposal, form a part of this specification © the extend specified herein: 
2.2 Specifications 
Military 
MIL-M-55565 | Microcircuits, Packaging of 
MIL-M-38510 | Microcircuits Devices, General Specification for 


2.3 Standards 


Military 
MIL-STD-105 . Sampling Procedures and Tables for 
Inspection by Attributes 

- MIL-STD-883 Test Methods and Procedures for 

ea | Microelectronics (dated November 20, 1969) 

MIL-STD-790 Reliability Assurance Program for 

, . 7 Electronic Parts Specification _ 
-MIL-STD-1276 Leads, Weldable, for Electronic 

: Components Parts 
MIL-STD-1313 | Microelectronics Terms and Definitions . 
MSFC-STD-355 | Radiographic Inspection Standard for 


Electronic Parts | 
Detail Specifications — 
SNXXXX —~—_CDeettail Specification for a Particular ” 
| | Part Type (e.g., Manufacturer’s 
(Data Sheet) 
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2.4 Precedence of Documents 


| For the purpose of interpretation, in case of any conflicts, the following order of precedence shall apply: 


a) Purchase Order —The purchase order shall have 
) precedence over any referenced 
specification. 
b) Detail Specification | —The detail specification shall have 


_ precedence over this specification 
and other referenced specifications. 


| c) This Specification 2 —This specification shall have 





| - _ precedence over all referenced specifications. 
d) Referenced —Referenced Specifications shall apply — 
| Specifications to the extend specified herein. 
2.5 Federal and/or military specifications and standards required shall be obtained from the usual government sources. 


30 GENERAL REQUIREMENTS > 


The individual item requirements shall be as specified herein and in accordance with the applicable detail 
specification. In the event of any conflict between the requirements of this specification and the detail 

: specification, ‘the latter shall govern. The static and dynamic electrical performance requirements of the integrated 
circuits plus absolute maximum ratings and test methods shall be as specified j in the detail Sperisieariole 


3.1.1 Definitions ; Rat OP: | 
a 7 a) | LTPD Pe ge Lot Tolerance Percent Defective shall be as — | 
ae a “4 i‘ defined by MIL- M- 38510. | | 


aed‘) eee ae : Le | ae Lambda, stated in percent per 1000 Roun as 
defined by MIL-M-38210. » 


S20 Eee oe 


c) MRN ~~ Minimum Reject Number as defined by MIL-M-38210 


i) em Production BPO eba For the purpose of this specification, a production — 
ee RBOL. Lae Say _ lot shall be defined per MIL-M-38510. 
oe Ce ‘Acceptance number as defined by MIL-M-38510 


| 3.1.2 Terms and Definitions : : | 
‘Terms and definitions shall be as defined in MIL-STD-1313. 
| 3.1.3 Classification of Requirements 


- The requirements for the integrated circuits are classified herein as follows: 


: | Requirement : : gf eure Paragraph 
: Processing Conditioning, Testing and Screening 3.2 
eo. Qualification — aes , , mn 

_ he ks Design and Construction oe eS | 3.4 | 
: : , Marking of Integrated Circuits 3.5 

‘ ee Product Assurance | | 3.6 

: + Workmanship eee 
Hho. Performance Capabilities See es 3.8 
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3.2 





3.4 


3.4.1 


3.4.1.1 


3.4.1.2 


3.4.2 


3.4.2.1. 


Process Conditioning, Testing and Screening 


Four levels of quality assurance for integrated circuits are provided for in this specification. Process conditioning, 
testing and screening shall be as specified in 4.3 and the applicable figure for the SO pee quality assurance level 
stated on the purchase order and defined: as follows: : | 


Quality Assurance | Applicable Process 
Prefix Process Level Flow Chart 
SNM oats at eS A at a Figure 1 
SNA eae || te : Figure 2 
SNC ae il | Figure 3. | 
SNH ge, a IV . - Figure 4 


Qualification a at . 
Vendor qualification for delivery of integrated circuits to this specification shall be as 3s specified in paragraph 4. 2. 


Design and Construction 


‘Integrated circuit design and construction shall be in accordance with the requirements specified herein and in the | 


applicable detail specification. 


- Topography — 


: Integrated circuits furnished under this specification shall have. topography information available for review by 


procuring activity. .The information made available shall. provide sufficient data for thorough circuit Gesigt 
application, performance, and failure analysis studies. 


Monolithic Die Topography 


An enlarged photograph or drawing (to scale): with a minimum | magnification of 80 times the die (chip) ‘size 
showning the topography of elements formed on the silicon monolithic die shall be available for review. This shall 
be identified with. the specific detail integrated circuit part re in which it is used and the applicable detail 
specification. 


Die Intraconnection Pattern 


An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times the die (chip) size showing 


the specific intraconnection pattern utilized to intraconnect the elements in the circuit. This shall be in the same 


scale as the die topography 3.4.1.1 so that the elements utilized and those not being used can bali be determined. 


Materials 


. Materials shall be inherently non-nutrient to fungus ond shall not blister, crack, outgas, soften, flow or exhibit other 


immediate or latent defects that adversely affect storage, operation or environmental capabilities of integrated 
circuits. : ea 


Material Section 


Materials selected for use in the construction of the iiitegrated circuits-shall be chosen for maximum suitability for 
the application. This shal! include considefation of the best balance. for: | 


a) ~ Electrical performance 
b) Thermal compatibility and conductivity | 
Cc) Chemical stability including resistance to deleterious interactions with other materials 
d) Metallurgical stability with respect to adjacent. materials and change in crystal configuration 
e) _ Maximum stability with regard to continued uniform performance through. the specified environmental 


conditions and life. 
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PROCESS FLOW CHART FOR LEVEL | (SNM) 


APPLICABLE 
OPERATION PARAGRAPH 
PROCESSTODIE , ae 


MOUNT AND BOND. 




























VISUAL PRE-CAP 
MIL-STD-883 
METHOD 2010.1 COND. B 





STABILIZATION BAKE 
48 HOURS, +150°C 
MIL-STD-883, METH. 1008 


TEMP. CYCLE, 10 CYCLES 
MIL-STD-883 
METH. 1010, COND. C 


CENTRIFUGE: Yi; 
| MIL-STD-883 
| METH. 2001, COND. E 





| FINE LEAK,5 X 10-8 © 
MIL-STD-883. 7 
METH 1014. 





GROSS LEAK 
| MIL-STD- 883 
o METH. 1014 | COND. one 





FINAL L ELECTRICAL TEST 
“SET Tee a. 
DC @+25°C . 





FIGURE1T 


MACH-IV 
BONDED LOCKER 


| _ GROUPA 


LOT ACCEPTANCE 


INV. CONTROL 


- EXTERNAL VISUAL 


MIL-STD-883 
METH. 2009 


PREPARATION FOR 


DELIVERY 


“SHIP 
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PROCESS FLOW CHART FOR LEVEL II (SNA) 


APPLICABLE 


OPERATOR PARAGRAPH 
MOVE TO OA 


PROCESS TO DIE 


3.6 





MOUNT AND BOND 





VISUAL PRE-CAP 
MIL-STD-883 . 
AS DEFINED HEREIN 









STABILIZATION BAKE 
48 HRS. +150°C 
MIL-STD-883, METH. 1008 


_ BURN-IN, 125°C, 







4.3.2 168 HRS. MIL-STD-883 
METHOD 1015 









FINAL ELECTRICAL TEST .- 
SET 1 
DC @+25°C 


TEMP. CYCLE, 10 CYCLES 
_ MIL-STD-883 
-METH. 1010, COND. C 






CENTRIFUGE, Y 4 
MIL-STD-883 


4.3.6 GROUP A LOT ACCEPTANCE 
METH. 2001, COND. E | 







FINE LEAK, 5 X 10-8 | | 
EXTERNAL VISUAL INSPECTION 
























MIL-STD-883 4.3.7 
METH. 1014 
GROSS LEAK | ee 
MIL-STD-883 4.3.8 PREPARATION-FOR DELIVERY 
METH. 1014, COND. C : 
ey : SHIP 
FINAL ELECTRICAL TEST 
SET 1 4.3.9 ; 
DC @+25°C 
MOVE TO QA 
FIGURE 2 
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| | APPLICABLE 
OPERATION - ~ PARAGRAPH 


PROCESS TO DIE 





MOUNT AND BOND 


_. VISUAL PRE-CAP 
- MIL-STD-883 — | 
METH. 2010.1 COND. B 













STABILIZATION BAKE 
- 48 HOURS, +150°C 
MIL-STD-883, METH. 1008 
















TEMP. CYCLE 10 CYCLES 
MIL-STD-883 
METH. 1010, COND. 








CENTRIFUGE, Yq 
‘MIL-STD-883 
METH. 2001, COND. E 







FINE LEAK, 5 X 10-8 
- MIL-STD-883 
METH. 1014 





GROSS LEAK | 
MIL-STD-883 
METH. 1014, COND. C 









FINAL ELECTRICAL TEST © 
SET 1 : 
— DC @+26°C 





PROCESS FLOW CHART FOR LEVEL III (SNC) 
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BURN-IN, 168 HRS, +125°C 


MIL-STD-883 
METH. 1015 





FINAL ELECTRICAL TEST 
SET 1 
DC @+25°C 






GROUP A LOT ACCEPTANCE 








“INV. CONTROL 
PROCESS ORDER 


MACH-IV 







BONDED LOCKER 





~ EXTERNAL VISUAL 
MIL-STD-883 
METH. 2009 





PREPARATION FOR DELIVERY 





SHIP 


MOVE TO OA 


FIGURE 3 
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PROCESS FLOW CHART FOR LEVEL IV (SNH) 


APPLICABLE 
OPERATION PARAGRAPH 


FINAL ELECTRICAL TEST 
SET |. 
DC @ +25°C 


- PROCESS TO DIE 
MOUNT AND BOND 


VISUAL PRE-CAP 
MIL-STD-883 
METH. 2010.1, COND. A 


BURN-IN 240 HRS, 125°C 
MIL-STD-883 
METH. 1015. — 









FINAL ELECTRICAL TEST | 
SET 11, SWITCHING SPEED @ +25°C 
DC @ —55°C AND +125°C | 


STABILIZATION BAKE 
48 HRS., +150°C 
MIL-STD-883, METH. 1008 






4.3.2 










“THERMAL SHOCK, 15 CYCLES _ 
MIL-STD-883 


GROUP A LOT ACCEPTANCE 
METH, 1011, | Bien Nd sch Oat ces ae 2 phe ta 













INV. CONTROL 
‘PROCESS ORDER _ 


TEMP, CYCLE, 10 CYCLES 
MIL-STD-883 
METH. 1010, COND. C 


MACH-IV 
_ BONDED LOCKER 









RADIOGRAPHIC INSPECTION 
MIL-STD-883 
METH, 2012 


SHOCK, 5 BLOWS, Y, 
MIL-STD-883 
~ METH, 2002, COND. B - 





EXTERNAL VISUAL 


| CENTRIFUGE, Y9, Y, 
- MIL-STD-883 






4.3.6 | MIL-STD-883 
: ~ METH. 2009 





METH. 2001, COND. E 





FINE LEAK, 5 X 10-8 oe | caw © 
. PREPARATION FOR DELIVERY... , 






MIL-STD-883 4.3.7 
METH. 1014 
"GROSS LEAK ge Se 
MIL-STD-883 4.3.8 
METH. 1014, COND. C 
MOVE TO OA 


FIGURE 4 
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3.4.2.2 


3.4.3 
3.4.3.1 


3.4.3.2. 


Foreign Materials ae 


No lacquer, grease, paste, desiccant or other similar foreign encapsulant or coating material shall be included i in the. 
circuit enclosure nor ‘applied to any part of the internal circuit assembly. 


as Mechan ical 


Case 


Each integrated circuit shall be securely mounted and hermetically sealed within a case designed and constructed to 


‘conform to. the outline. sand physical: dimensions shown in the detailed specification. : External surfaces Of. the 
integrated circuit case shall be Unpainted erent for markings, : 


Interconnections . 


Interconnections within’ ‘the integrated circuit case e shall be minimized and there shall be no wire crossovers. . Circuit 
: intraconnections by r means. of | wire TUDES shall not tbe used. ASE Note 6. ie | 


3.4.3.3 


Leads as 


Lead material, construction, and outline shall be as specified on the detail specification aa shall be capable of 


: | meeting the soldetabilityit test of MIL-STD- 883, Method 20-3. (See Note 6. 4). 


3.4.3.3.1 


3.4.3.3.2 


Lead Size a ; | 3 
Lead outline and dimensions shall:be as specified in the detail specification. 


Lead Surface Condition 


; Leads shall be free of the following Getects over their. entire length when inspected under a minimum of 4x 


7 magnification: 


Sa Foreign materials adhering to the leads such as paint, film, deposits iad dust. Where adherence of such 


foreign materials is in question, leads may be subjected toa ‘clean, contaminant-free (e.g., oii, dust, etc.), 





filtered air stream (suction or: expulsions or kes beds “Der second maximum, ora wash/rinse as necessary and 


; reinspected.: 


bp a Nicks, cuts, scratches or other surface defacing defects which. expose the base metal. 


343.33 


_ shall be no Mase nficd bend whose raduis is less than 0.10 inch and no twist whose angle i is greater than 10° (ribbon . 


Lead  Straightnes 


Leads shall be aligned within a 0. 050- inh diameter, oO 050- inch length Syitinder concentric to the point of lead 
emergence from the case and the X-axis (the axis parallel to the lead axis). Along the remaining lead length, there 


_ leads, on ly). 


3 4. 3, 3. 4 Preformed Leads - 


; Preformed leads, when specified, shall be in accordance with the detail specification. The part number of the 


integrated circuit. shall remain as specified in the applicable detail specification or purchase order, the applicable 7 


suffix designation shall appear on ithe purchase order but’ shalt not be, marked ¢ on the device. 


CY A. 3. 3. 5 Carriers (Mech- Pak Carrier) 


by purchase order. The individual carrier shall have provisions for use with. automatic. test equipment contacts, 


Carrier- matrix ‘assemblies consisting of individually mounted integrated circuits shall be furnisbed when so. specified 


uf 2 Devices supplied ‘ “clipped- out’ of the Mech- Pak Carrier shall be soos in the Barnes Carrier Glee 029- 188 or ao 
ae eaualent: Reppin fe for Piatt Packs ony, ) ee | : = 
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3.5 


3.5.1 — 


3.5.2 


3.5.3 


3.6 


3.6.1 


3.6.2. 


Marking of Integrated Circuits 
Legibility 
All marking shall be permanent in nature and remain legible when subjected to specified operating, storage, and 


environmental requirements. All markings shall be peuple | in standard solvents such as Micivoreriy)ene water and 
xylene. 


? Marking Details 


Marking of the integrated circuits shall be located as follows unless otherwise specified i in the detail specification: 


a) | TO-100 (TO-5) and similar ‘‘can’’ cases shall be marked on the top of the case. Where fone HIIEATIONS : 
exist, the side of the case may be used. 


b) Flat Packs shall be marked on the top of the case. Where space limitation exists, the bottom of the 
package may be utilized as necessary. As a minimum the top of the package shall show the manufacturer's 
identification mark or symbol, the device part number, date code, and pin 1 orientation mark (where } 
applicable). 


c) Dual in-line plug-in packages shall be marked in the same manner as flat Becks: . 


Required Device Marking 


a) Index point indicating the starting point for numbering of leads shall be as indicated in the detail 
| specification. The indexing point may be a tab, color dot, or other suitable indicator. 

b) Manufacturer's identification mark or symbol. . 

c) A four or five digit alpha- numeric lot date code indicating the week of initial Group A acceptance. The 


date code shall be as follows: 


a) _EIA four digit date code, the first two numbers shal! be the last two digits of the year, the last 
two numbers shall indicate the calendar week. 


2) _ A Gothic letter which identifies separate lots of the same device pe processed within the same 
calendar week. (If no more than one lot is oe through Lot Acceptance in a given calendar 
week, the Gothic letter may be omitted). 


d) Manufacturer s part number. 

e) Individual device serial number (if required) 

f)... ; A dot to indicate acceptance to Radiographic inspection 
NOTE: | 


When a color dot is sea to identify pin one, the radiographic inspection phe eal dot shall be piace 
on the bottom of the packege. Bede 


Product Assurance 


| The miantifee turer shall establish ae maintain a reliability assurance program 1 that complies. with the basic intent of 
_MIL-STD-790. Furthermore, it is intended that each integrated circuit delivered shall be free of any defect in 


design, material, manufacturing process, testing and handling, which would degrade ‘or ‘otherwise limit. its 


performance. when used within the specified limits. 


Visual and Mechanical Examination 


Integrated circuits shall be examined to verify that maitar ial, ‘design, construction, chvacel dimensions, marking ate : 
workmanship are in accordance with the specified acceptance criteria. 


Test Equipment 


The manufacturer shall prepare and maintain a current list, by name and drawing number or other unique 
identification, of test equipment used in the manufacturing and testing of devices submitted for acceptance 


. inspection under this specification. This list shall be made available to the procuring activity footessnts ive upon © 


request. 
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3.6.3 


3.6.4 


3.7 


3.7.1 


322° 


coe 


3.7.3.1 


37.3.2. 
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Process Control 


~ Each integrated circuit shall be constructed by manufacturing processes which are under the surveillance of the 


manufacturer’s Quality Control department. The processes shall be monitored and controlled by use of statistical 


~. techniques in accordance with published specifications and procedures. The manufacturer shall prepare and 
maintain suitable documentation (such as quality control manuals, inspection instructions, control charts, etc.) 


covering all phases of incoming part. and material inspection and in-process inspections required to assure that 


- product quality meets the requirements of this specification. The procuring activity may verify, with the permission 


of and in the company of the manufacturer’s designated representative, that suitable documentation exists and is 
being applied. Information designated as proprietary by the manufacturer will be made available to the proouning 


activity or its representative only with the written permission of the manufacturer. 


Process control is recognized as being vital to the concept. of “built-in’ ‘ quality. Appendix A defines an acceptable 
process- -control system. Devices delivered to this specification shall be manufactured i ina controlled system similar 
to that set forth in Appendix A. 


Production Changes 


The manufacturer shall advise the procuring activity of the time at which any major change(s) in production or OC 





methods or documentation become effective during the period of device production for delivery against any given © 


ee ‘purchase order referencing this ee, 


Workmanship 


Integrated circuits shall be manufactured and procestall ina earekil and ier ananilike manner, in. accordance with 
the production processes, workmanship instructions, inspection and test procedures, ‘and training aids prepared a 
the manufacturer in fulfillment of the reliability assurance program established by paragraph 3. 6. 


Personnel Certification 


- The manufacturer shail be responsible for yeinina: ‘eating and cartification of personriek:i involved: ‘in producing 


integrated circuits. Training shall be commensurate and consistent with the requirements of this specification and in 


conformance to the basic intent of MIL-STD-790. ‘Training aids i in the form of eerily criteria shall be available | 


for operator and inspectors review at any time. | 


Personnel Evaluation 


The supplier shall maintain a continuous evaluation of the sroficiency of f personnel concerned with. prbdluction and 


inspection. Retraining of an operator or inspector shall be required when this evaluation establishes that a degree of 


proticiency neCeseaty to meet the requirements of this erec cesar! is not being exercised. 


Rework Provisions | 


Rework 


All rework on microcircuits manufactured under this specification shall be accomplished in accordance with 
: paragraph 3. 7.1 of MIL- M- 38510 except as defined herein. 


| Rebonding 


~ Rebonding of integrated circuits shall be permitted with the isltawing: limitations: 


a) No scratches, open or discontinuance metallization paths or conductor patterns shall be repaired 
_by bridging with or addition of bonded wire or ribbon. : 


b) | Rebonding at individual bonding pad locations shall be limited to‘a maximum of 3 rebonds for 


14 pin devices, 4rebonds for 16 pin devices, 7 rebonds for devices with more than 16 pins, and 


2 rebonds for devices with less than 14 pins. 


c) Rebonding shall be limited to not more than one rebond attempt at any single bond pad 7 


location. 
d) Rebonding shall be limited to levell, Il and Ill devices only. Rébonding “of level IV 
(class A type) devices shall not be permitted. Ate? : : ste S. 
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(3.8 


3.9 


40 


4.1 


4.1.4.1 


4.1.4.2 


4.1.4.3 


Performance Capabilities 


The. integrated circuits delivered to this specification shall be designed to. be capable of meeting the environmental 


requirements specified in Table Il. The-manufacturer. need not perform these tests specifically for the contract or 
. specification, ‘but shall provide. data which demonstrates the ability of the integrated circuits to. pass the 


environmental ‘tests. The data shall have been. generated .on devices from the same generic family as the circuits 
being supplied to. this: specification, and the package. eonpiau aren shall be the same as for me: delivered parts. (i. é., 
Flat Pack, TO-100, etc.). ra : 


| Quality and Reliability Assurance Progra Plan. 


The manufactiner shall establish and Pee n eae a Quality and Reliability Aesiitance Prorat Plan that meets the 
intent of MIL-M- 38510, Appendix A. Submission of the program plan to the procuring activity shall not be a 
requirement. of this specification; however, the program plan shall be maintained by the manufacturer and shall be 
available for review by the procuring activity. . 


QUALITY ASSURANCE PROVISIONS 


"Responsibility for Inspection 


Unless otherwise specified in the contract or pitenase ordek the: manutaeturars is responsible for the performance of 
all inspection requirements specified herein. Except as otherwise specified, the manufacturer may utilize his own 
facilities or any commercial laboratory acceptable to the procuring activity. The procuring activity may, at its. 


discretion, perform any of the inspections set forth in. ‘the specification where such inspections are deemed 
“necessary to assure supplies and services conform to prescribed requirements. 


Inspection at Point of Delivery 


The procuring activity may, at its discretion, reinspect any or all of the delivered parts. (Excluding Group B 


_destructive samples as defined by: MIL-STD-883). All parts found to be defective and/or lacking specified 
~, documentation (such as test documentation) may be returned to the manufacturer at the manufacturer’s expense. 


Inspection Records — 


The manufacturer shall maintain a reliability data and records library. This library shall have on file, for review by 
the procuring activity, records of examination, qualification test results, variables data (when requiréd) and all other 


pertinent data generated on devices manufactured to this specification. | 


Control of Procurement Sources 


The manufacturer shall be responsible for assuring tliat all <ipolies and. services conform to this Sdecification, the 
detail specification and the manufacturer's procurement requirements. 


Manufacturer’ S Receiving Inspection 


Purchased eupplics shall be subjected to inspection after receipt as necessary to assure conformance to contract 


requirements, In selecting sampling plans, consideration shall be given to the controls exercised by the procurement 
source and evidence of sustained quality conformance: 


The manufacturer shall provide procedures for: withholding from use all incoming: si aolies pending completion of 


7 required tests or receipt of necessary certification or test records and. their evaluation. | 


The manufacturer shall initiate corrective action with the: procurement. source ee upon the nature and 


| frequericy of receipt of. nenepaformning peg 
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4.1.5 Procuring PEXIILY Quality Assurance Representative 
The procuring activity, may, at its discretion, place quality assurance representatives in the nubictuten s plant as 
deemed necessary to assure conformance to contract requirements in. any non-proprietary phase_of design, 


fabrication, processing, inspection, testing, and reliability of the integrated circuits being produced. The 
manufacturer shall provide reasonable facilities and assistance for the safety and convenience of such personnel in 


the performance of their duties. Inspection and test procedures shall be made available for review y by the quality . 


assurance fepresentative. 
4.2 ” Qualification and Quality Conformance Inspection 


4.2.1 Qualification | 


Manufacturer's qualification shall be based on compliance with the established reliability test program requirements 
Of paragraph 4.2.1.1 herein. The manufacturer may, at his discretion, substitute the qualification test plan of - 


paragraph 4.2.1.2 in order to. establish initial qualification. -However, the substitution of parapraph 4.2.1.2 does not 


relieve the manufacturer from the responsibility of establishing an in-house reliability evaluation program as defined | 


by paragraph 4.2.1. 1. 
4.2.1.1 Established Reliability Test Program 


The manutacturer shall have an established and well defined in- -house reliability: program. This program shall be so 


designed as to demonstrate that the manufacturer's product is capable of meeting, asa minimum, the environmental — 
and minimum life requirements listed in Table | herein. The reliability program may be modeled after the test 


procedure of Tablel or it may take the form of a step-stress testing program similar to that defined by 


MIL-STD- 883, Method T5006. The program shall be on-going in nature; that is, at specified intervals the 


~ manufacturer shall randomly. select product that is representative of current preaues ior. techniques, and subject the 
‘devices to the specified tests. Sampling shall be done on each generic a ae : 


(4.2.1.2. Qualification Test Program | 
In tieu of meeting the requirements of 4.2.1.1, the manufacturer may establish qualification by performing. an. 
: initial, one-time qualification test in accordance with Table | herein. Qualification testing. shall be performed on 
each generic family supplied to this specification. Upon successful completion of the qualification program, the 
then be based on compliance with the requirements of paragraph 2 4. 2. 1. eo 
4.2.1.3.1 Procedures and Definitions 7 | ; 
4.2.1 34 ‘Sampling Proceduré: 


Device selection for the qualification procedure of 4.2.1.1 or 4.2.1. 2 ‘shall ba: based on a random sampling 


The following isa recommended mix ratio: 


Gates. Orne Foe, : a 65% of total sample 


Flip-Flops gs 20% of total sample. 
MSI Looe a | 10% of total sample - 


4.2: 1 3.2 Generic Family 


_ following eriterta: 


gee ap Are designed kins same basic circuit-element ake as TTL, DTL, ECL, or 
we Linear, and differ only in the number or complexity of specified circuits which they contain. 


-each other under an established set of loading rules. 


Boel. i Are enclosed in housing (packages) of the same basic construction (e, g:, hermetically sealed flat 
packages, dual-in-line cermaic, dual-in-line plastic) and outline, differing only in the number of 
active housing terminals included and/or utilized. fs 
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~manufacturer shall remain qualified for a period not to exceed 12 calendar months. Continued 1 qualification shall. 


technique. Testing shall be done on a mixture of device types that adequately cepresent the entire generic Family: 


“Eletrically. and structurally similar devices shall be said to comprise a generic family (e. g., TTL) i they meet the 7 


‘b) Are designed for the same supply, bias and signal voltage, and for input/output capability with 
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4.2.2 


4.2.2.1 


4,2,2.2 


4.2.2.3 


4.2.2.4 


4.2.2.5 


4.3. 


Quality Conformance Inspection (Lot Inspection) 


When specifically called out on.the purchase order or contract, the manufacturer shall Been the lot qualification 


inspections, Group B and/or Group C in Table II. 


Lot Acceptance Sampling 


Statistical’ sampling for Group B. and/or Stoupe lot acceptance inspections shail be in accordsece with 
MIL-M-38510 Table B-1. : a. # 


Group B samples shall be selected from sub-lots that have successfully completed all of the 100% processing steps, 
up to and including Group A Lot Acceptance, specified on the applicable process flow chart. 


; Resubmission/Failed Lots 


~. Where a lot fails any one ai the sub-group qualification requirements of Table I, it may be resubmitted a maximum 
of one time for qualification to that particular sub-group provided an analysis is perforrned to determine the failure 


mechanism for each reject device in the sub-group, and that it is determined that the failures are due to one of the 
following: 


a) Testing error resulting in electrical damage to devices, 
-b) A defect that can effectively be removed by rescreening the lot, . 
c) Random defects which do. not reflect poor basic device designs or poor workmanship. ° 


Early Shipments 


‘When lot qualification inspection is being rere for a specific Contract or purchase order, the accepted 
_ Group A devices that are awaiting shipment pending successful completion of Group.B and/or Group C, shall be 


stored in the MACH IV bonded Idcker.i Under no circumstances shall such parts be shipped prior to the successful 
completion of the Group B tests. , 


Group B Test Data 


All data generated by Group B and/or Group C testing shall accompany. the initial shipment of devices. This data 


shall consist, at a minimum, of the following: 


a) Attributes data for. Group B. Endpoints for the subgroups are visual per the applicable 
MIL-STD-883 test method. | 
b) Variables data for Group C subgroups 1, 2, 4, and 5. Endpoints for these subgroups shall be 


“critical eletrical parameters’’ only. These parameters are designated by an.asterisk (*) on the’ 
detail specification. 


Procedure In Case Of Test Equipment Failure Or Operator Error 


Where an integrated circuit is believed to have failed as a result of faulty test equipment or operator error, the 
failure shall be entered in the test record which shall be retained for review along with a complete explanation 
verifying why the failure is believed to be invalid. If it is determined that the failure is invalid, a replacement 
integrated circuit from the same inspection lot may be added to the sample. The replacement integrated circuit shall 
be subjected to all those tests to which the discarded integrated circuit was submitted prior to its failure, and any 
remaining pgcied test to which the discarded integrated circuit was not at plecree BOE to its failure. 


Quality Assurance Processing, Methods and Procedures 


‘This: section’ establishes the test methods and’ conditions to be used for the 100% processing (screening) 


requirements specified by the applicable process flow chart. 


4.3.1 


- Precap Visual Inspection oe 


_ Each microcircuit shall be required to pass the appropriate precap > visual inspection defined as follows. Precap Lot 


= Acceptance shall be per paragraph 4.6. 
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4.3.1.1 
4.3.1.2 


4.3.1.3 


4.3.2: 


4.3.3 


4.3.4 


Level I! devices shall be visually inspected in accordance with the criteria listed in Section 6.1.3 of this — 
Inspection procedures and equipment requirements shall be as defined in MIL-STD-883. 


Level | and III devices shall be visually inspected in accordance with MIL-STD-883, Method 2010.1, Condition B as 
defined by Revision Notice 2 dated November 20, 1969. (See Note 6.1.2.) i 


Level IV devices (designated for NASA type applications) shall be visually inspected in ies with 
MIL-STD-883, Method 2010.1, Condition A as defined by Revision Notice 2 dated November 20, 1969. (See 
Note 6.1.1.) 


2 Stabilization Bake 


The purpose of this test is to determine the effect on microelectronic devices of baking at elevated temperatures 
without electrical stress applied. Test shall be performed in accordance with MIL-STD-883, Method 1008, 
Condition C. | 


Thermal Shock 


The purpose of this test is to determine the resistance of the device to sudden exposure to extreme changes in 
temperature. Test shall be performed in accordance with MIL- STD- 883, Method 1011, Condition A. 


Temperature Cycle 


| This test is conducted for he purpose of determining the resistance of a part to exposures at extremes of f high and 


4.3.5 


4.3.6 


4.3.7 


4.3.7.1 


4.3.7.2 


4.3.8 


low temperatures, and to the effect of alternate exposures to these extremes, such as would be experienced when 
equipment or parts are transferred to and from heated shelters in arctic areas. Test shall be performed in accordance 


with MIL- STD- 883, Method 1010, Condition C, minimum of 10 cycles. 
| ‘Mechanical Shock 


The shock test is intended to determine the suitability of the devités for use in ncelectronie equipment which may ee . 


su bjected to moderately. severe shocks as aresult of suddenly applied forces or abrupt changes in motion produced by 


rough handling, transportation, or field operation. Test ‘shall be" perormeds in accordance with - MIL- cae 883, 


Method 2002, Condition B, five blows minimum. 
Centrifuge 


The centrifuge test is used to daterminb: the ‘effects on microelectronic devices of a centrifugal force. This test is 


. designed to indicate structural and mechanical weaknesses not necessarily detected in shock and vibration tests. 


Test shall be performed i in accordance with MIL- ae 883, Method 2001, Condition E. 

Fine Leak Test : | ea ee | ’ ee re rea ener 

Each integrated circuit shall be subject to a fine leak test in accordance with paragraph 4.3.7.1 or 4.3.7.2. The 
method shall be optional providing it is consistent with and capable of detecting the Eneeen ee leak rate of the 
applicable process flow chart. 


Helium Leak Test 


Helium leak test shall be performed in accordance with MIL-STD-883, Method 1014, Condition A. Helium bomb 
pressure shall be 30 psig maximum, bomb time shall be 4 hours minimum. 


Radiflo Leak Test 
Radiflo leak test shall be performed in accordance with MIL-STD-883, Method 1014, Condition B. Krypton 85 


bomb pressure and dwell time are a function of the radioactivity level and shall be selected so as.to contr to ‘the 


equations given in Condition B. 


Gross Leak Test 


Each integrated circuit shall be subjected to the appropriate gross-leak test of paragraphs 4.3.8.1 or 4.3.8.2. The 
manufacturer may, at his option, perform gross-leak testing after the Set | Final Electrical Tests of paragraph 4.3.9. 





TEXAS INSTRUMENTS 
IST OFFICE ore ei TEXAS 75222 





2-15 





2-16 


MACH IV PROCUREMENT SPECIFICATION 





43.8.1 


43.8.2 


4.3.9 


4.3.10 


4.3.11 


4.3.12 


4.3.13 


4.4 


Glass to metal hermetic flat packs shall be tested in accordance with MIL-STD-883, Method 1014, Condition C, 
Step 2. Units will be bombed 4 hours minimum at 30 psi in FC-78. Units will then be immersed in FC-40 at +125°C 
+5°C Or 20 seconds minimum and observed for one large bubbie or a continuous stream of small bubbles. 


Glass to glass (ceraniie) ‘neraveue package shall be tested in accordance with MIL-STD 883, Method 1014, 


Condition C, Step 1. 


Final Electrical Test (Set 1) 


Each integrated circuit shall be required to pass the electrical requirements of Subgroup 1 of the detail specification 
(DC @ +25° C). The manufacturer shall also perform such additional testing necessary to assure the parts will meet 


the temperature extreme limits. 


Burn-in 


The burn-in screen is performed for the purpose of eliminating marginal devices, those and early life failures 
evidenced as time and stress dependent. Test shall be in accordance with MIL-STD-883, Method 1015, Condition D 
or E at 125+5°C for 168 hours minimum. The bias lay be removed from the devices Be to whelr return to 


~ 25°C. (See Note 6.3) 


Final Electrical Test (Set II) 


Each integrated circuit shall be required to pass the electrical requirements of the detail siecitications The 


following tests shall be performed as a minimum: d-c at maximum and minimum tated Tene Latur, ane switching 


parameters at 25° CL 


The manufacturer may, when deemed necessary, elect to BEEoEm additional electrical testing } over and above the 


requirements stated herein. 


penlogiapnic Inspection (X- ray) 
Test shall be performed in accordance with MIL STD- 883, Method 2012. nicigteweted circuit shall be required to 


pass a radiographic inspection to these requirements. In addition, the acceptance criteria shall meet, as a minimum, 
the requirements of NASA MSFC specification ME STD-355. : 


External Visual Inspection 


The purpose of this examination is to verify that materials, construction, marking, and general workmanship are as 
specified. Examination shall bei in accordance with MIL-STD-883, Method 2009. 


Group A Lot Acceptance 


Each lot of integrated circuits shall be sampled by Quality Control to the LTPD’s given below: , 


GROUP A ACCEPTANCE 


LTPD 
SUBGROUP 
, LEVEL LEVEL 
3 1& HE& IV 
Subgroup 1 lM ee ea os 
eG 7% 5% 
25 C, d-c 
Subgroup 2 
ee 7% 5% 
- 4925°C, deo eg ee 
’ Subgroup 3. erate 
boroup Lo gjag fhe Dele 
—55 C, d-c 
Subgroup 4 
sails 15% 10% 


Switching Speed 
@ +25°C 


NOTE: Functional tests included in d-c tests. 
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TABLE | 
MANUFACTURERS QUALIFICATION PROCEDURE 
MIL-STD-883 
TEST. METHOD CONDITIONS - LTPD 
Subgroup 1 | 
Physical Dimensions 2008 Condition A & B 15 
Visual and Mechanical 
Subgroup 2t 
Solderability 2003 ; 15 
Subgroup 3t 
| Thermal Shock . 1011 Condition B 
‘Temperature Cycling 1010 Condition C 
Moisture Resistance 1004 Omit step 7B and 
s80 eee — Initial Conditioning 
| Critical Electrical Parameters 5004 25°C, DC 15— 
| Subgroup 4t . | 
Mechanical Shock | 2002 Condition B 
Vibration Variable Freq. 2007 Condition A 
Constant Acceleration 2001 Condition E 
Critical Electrical Parameters 5004 —  25°,DC | 15 
| Subgroup 5 | | | 
| Lead Fatigue 7 2004 Condition B2 
Fine Leak 1014 Condition A, Per Para. 4.3.7 Herein 
- Gross Leak 1014 Condition C, Per Para. 4.3.7 Herein 15 
Subgroup 6t | | | 
Salt Atmosphere 1009 Condition A, Omit Initial Conditioning 15 
Subgroup 7% | : / : oe | 
Storage Life ) 1008 180°C, 1000 Hrs. Minimum | 
Critical Electrical Parameters 5004 , 2 25°E,DE * : | | 10 
Subgroup 8t i 
Operating Life 1005 125°C, 1000 Hrs. Minimum Return 
| "to 25°C without bias : 
Critical Electrical Parameters 6004 © 25°C, DC . 10 
Subgroup 9t | 
Bond Strength . | 10 devices not — 
a. Thermocompressions 2011 Condition B, D greater than 1% 
b. Ultrasonic ~ 2011 Condition B, D | defective 


tT Visual and/or hermetic end points hence electrical or visual rejects may be used. Reference MIL-STD-883. Method 5005, Para. 3.4.. 


t Electrical end points only. 
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TEST 


Subgroup 1 


Physical Dimensions 
Visual and Mechanical 


wal Subgroup 2 


_ Marking Permanency 
Visual and Mechanical 


Bond Strength 


Subgroup 3t 
_ Solderability 
Subgroup 4t 


Lead Fatigue 
Fine Leak 
Gross Leak 


Subgroup 14 


Thermal Shock 

Temp. Cycle 

Moisture Resistance 

Critical Electrical Parameters 


Subgroup 2+ 


Mechanical Shock 

Vibration Variable Freq. 
Constant Acceleration 
Critical Electrical Parameters 


Subgroup 3 © 
Salt Atmosphere 
Subgroup 4+ 


High Temp. Storage 
Critical Electrical Parameters 


Subgroup 5+ 


Operating Life Test 
Critical Electrical Parameters 


MIL-STD-883 


METHOD 


2008 


2008 
2008 


2011 


2003 


2004 
1014 
1014 


1011 
1010 
1004 
5004 


2002 
2007 
2001 
5004 


1009 


1008 
5004 


1005 


| TABLE II 
LOT ACCEPTANCE/PERIODIC QUALIFICATION TEST 
(GROUP B/GROUP C) 


GROUP B 


CONDITIONS 


Condition A 


Condition B, para. 3.2.1 
Condition B per applicable 

detail specification 
Condition B or D 

2 grams for Au bonds 

1 gram for Al bonds 


Conditions B2 


_ Condition A, per para. 4.3.7 of this spec. 
- Condition C, per para. 4.3.8 of this spec. 


~ GROUP C 


Condition B 

Condition C . 
Omit Initial Cond. & step 7B 
25°C, DC 


Condition B 


Condition A 
Condition E 
25°C, DC 


Condition A Omit Initial Conditioning — 


150°C, 1000 Hrs. 


25°C;.DC 


125°C, 1000 Hrs. Minimum 
25°C, DC 


LTPD 
LEVEL LEVEL 
1& Wl HW &iVv 
15 10 
15 5 
15 10 
15 10 
15 10 
15 10 
15 10 
10 7 
10 7 


TVisual and/or hermetic end points hence electrical or visual rejects may be used. Reference MIL-STD-883. Method 5005, Para. 3.4. 


tElectrical end points only. 
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45 


4.6 


5.0 


51 


5.2 


5.3 


6.0 
6.17 


6.1.1 


| ne - 100X criteria — 1.0% AQL = =e 
PREPARATION FORDELIVERY = a ee a 2 


| Final Visual Shipping Inspection 


Certification 


The manufacturer shall fachude a certificate of compliance with each shipment of. parts. This certificate shall 
indicate that all specified tests and requirements of this specification have been made or met, and that the lot of 
devices (identified by lot and/or batch number) are acceptable. The certificate shall bear the name and signature of 


the manufacturer’s Sualty Control PrebicseiatNe, the date of. acceptance 0 or ons, and any persinent notes as 


applicable. 


; Precap Lot Acceptance 


After each precap inspection the lot of devices shall be sampled by quality control and aamugy for the specified 
visual criteria. The sampting plan shall be: : 


40X criteria — 1.0% AQL 





Each lot "Of: microcircuits and its associated documentation. shall be sampled by Quality Control: and visually 


inspected for the following: - 


a) : Scratched, nicked or bent leads | 
b) | Damaged header (packages) 
a All test data specified in section 4.0 
: . dq) : ae Certificate of Compliance as specified i in section 4.0 
a) os All other pertinent documentation required and specified by this specification. 


: Packing Requirements ‘ eS 


Parts shall be packed in containers ‘of the type, size, and Kind comiachly a which will ensure acceptance by 


: common carriers and safe delivery at the destination and in accordance with MIL-M-55565, Level .C. The containers 
. shall be clearly marked with, manufacturer’ Ss. name or symbol. The manufacturer’ S FEDE RAL. SUPPLY CODE FOR 


MANUFACTURER (FSCM) shall be included if applicable. | 


Preservation: and Package Identification 


The package shall be marked with the following 


The country of origin if other and U.S.A. 
Procuring activity parts number 
_ Purchase order number 
_ Material nomenclature 
Quantity > 
Lot number 
Date code — 


This. information shall appear on the label or san be directly | marked on n each container. Method i is optional 
NOTES | : 
Precap Visual Method 2010.1 


The following precap criteria may be in conflict with the Circuit t design iapalog: and construietion vtectiniques of 
some microcircuit. manufacturers. Where such a conflict does exist, the inspection criteria ueted herein may be 
waived: (Reference paragraph 3.0 of MIL-STD-883, Method 2010. 1) © 7 Hey 


Preseal Visual epee Test Condition A (Level IV) 
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6.1.1.1 


6.1.1.2. 


6.1.1.3 


6.1.2 
6.1.2.1 
6.1.2.2 


6.1.2.3 


6.1.3.1 


6.1.3.2 


6.1.3.4 


6.1.3.5 


6.2 


6.3 


6.4 


Paragraph 3.1.6.3 is clarified as follows: 


When the criteria of 3.1.6.3(b) is in conflict with 3.1.6.3(a), the criteria of 3. 1.6. ata) shall ake precedence 
(Note: This clarification i is with respect to die symmetry only.) 


Paragraphs 3.1.1. 1(a) and 3.1.1 .2(a) are clarified as follows: 


“Any scratch or void in: the metallization that leaves less than 50 (75) percent of ‘the original. metal width 
undisturbed”’ shall be rejected. When a bi-metallization system is used (e.g. Moly- Gold) the scratch or void must 
penetrate entirely through the gold and expose moly or oxide. 


Paragraph 3.1.4.3(c) delete: (Applicable to gold ball bonds only) “Bonds in the fillet area (or the point where 
metallizations exits from the bonding pad) which reduces the major distance between the bond periphery and edge 
of fillet to less than 50 percent of the narrowest normal width of the Uvtes connecting. metallization.” 


Preseal Visual Inspection, Test Condition B (Levels I & Ht) 
Paragraph 3.2.1.7(a) delete the 40 percent perimeter requirement. (Selected devices only) 


Paragraph 3.2.4.3(a) substitute the following criteria: ‘‘Bonds placed so that the wire exiting from the bond appears 
to come closer than two wire diameters to another wire, bonding pad, or package land, after a Gistance of 10 mils 
from the die surface. : 


Paragraph 3.2.4:3(c) delete. ‘Bonds in the fillet area (or the point where metallizations exits from the bonding pad) 


which do not exhibit a line of undisturbed metallization visible between the periphery of the bond and at least one 
side of the fillet (or one side of the connecting stripe) when viewed from above.” 


Preseal Visual Inspection, Test Condition B (Level II) 
The same comments of 6.1.2 are applicable here plus the following: 


Paragraph 3.2.1. 1(a) change to read as follows: ‘‘Scrathces or voids in ‘metallization exposing oxide for more than 
50 percent of the lead width or alternately, a scratch ¢ or r void meater than 0.5 on in Pee exposing oxide.” 


Paragraph 3.2.1. 1(b) change to read as follows: 


““Any scratch in the metallization over an oxide step which leaves less than 50 percent of the original metal width 


undisturbed. - 


Paragraph 3.2. 1 .2(b) eae to read as follows: 


“Any void in the metallization over an oxide step which leaves less than 50 percent of the remaining metal 


- undisturbed.” 


Paragraph 3.2.3(d) delete. 


“Any crack which exceeds 1.0 mil in length inside the scribe arid or scribe line that points toward active 
metallization or circuit area.’ 


Paragraph 3.2.6. 1(b) change to read as follows: 


“Attached gold or silicon material that appears to bridge any two unpassivated metallization areas, two package 
leads, or any lead to package metallization.” 


Interconnections 


Circuit intraconnections (metallization pattern) shall be designed sO that no properly fabricated connection shall 
experience a current density greater than 5 x 105 amperes/cm2, including allowances for worst case conductor 
composition, normal. production. tolerances on design dimensions, and nominal thickness at critical areas such as 
contact windows. 


Burn-in Method 1015 


Condition D parallel excitation or Condition E ring oscillator burn-in circuits will be used. The requirement to 


_-return the device to 25°C room ambient temperature with bias still applied should be omitted. Indications are that 
- for most saturated logic integrated circuits the high femperanure bake after bias has been removed does not allow 


defective devices to recover and become good. 
Salt Atmosphere Test, Method 1009. 


_ Where package design consideration necessitate leadh as .75” tip-to-tip mrietal flat’ packs), there may bea saatounal 
coating applied prior to the salt atmosphere test. 
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APPENDIX A 
PROCESS CONTROL SYSTEM 


INTEGRATED CIRCUITS PROCESS CONTROL 


The integrated circuits industry has had Over seven years experience in manufacturing and represents a high volume, 
mass production sector of electronics. We have overcome the usual new product growing pains and learned a great deal about 
process control systems from our experience. This article presents the philosophy and the basic elements of a process control 
system which has been found to be the most practical one for integrated circuits manufacturing. It should also be applicable 
to any semiconductor process which must produce devices fora high reliability market. | : : 


| Integrated circuits were originally developed for the aerospace market and these are still the volume users. Hundreds ot 
thousands of integrated circuits have already been delivered for use in Minuteman and Apollo alone. At the same time, the , 
high volume commercial and consumer market for integrated circuits is developing very rapidly. Although most of the 
integrated circuits from a given manufacturer are built on a single production line, there are many different types and | 
families: digital, linear, flip flops, choppers, gates, buffers, emBHTlets: double epitaxial, OROUENE, hybrids, TTL, DTL, 
ECL—hundreds of possibilities. agi se eR: 





The key to success in | today’ s integrated circuits. business appears to be an efficient and effective process/product 
Eom! system. 


: PRODUCT CONTROL VS. PROCESS CONTROL 


JNthough: it is not universally understood, product Eonirel is not the same as. “process contrat They not only have ~ 
different means, but their ends are entirely different. True, under the proper conditions, they can be interfaced and made | 
more efficient, but let us first define the terminology. — rae 2 Bele Py te 


PRODUCT CONTROL 


Product control is the inspection and sorting of iiaterial (product) t to i unacceptable material from the acceptable. It. 
is the age- -old task of inspection, screening, detailing, or culling. With a state-of-the-art product such. as integrated circuits, this 
inspection will usually take the form of go-no-go checking for various defects. The end result. of product control is to 
eliminate from succeeding steps of the process that material which the preceding steps of the process have not constructed 7 
properly. The basic element of a product control system is where the inspection station is renewing most of the > product 
which ‘was processed improperly by the preceding manufacturing operation. eer 


a It will be noted that this inspection has no control over the précess—only the product. If the manufacturing opardtion : e 
should ‘happen to start producing 100% bad product, the inspection station would remove this product, but would not 
correct the basic problem. ee | 


tf the results of the inspection station, in the form of yield (or loss) data is monitored, analyzed, and. Soniparba toa 
standard set of circumstances, action can be taken to correct any degradation of the manufacturing operation. This feedback _ 
_ of information effects a degree of process control i.e., a control over the process which is not directly < concerned with 
removing defective product. agen gt 


The feedback of product control results for process control purposes helps achieve control over processes: : 
Product control in the manufacturing area is composed of: 
1) Manufacturing Inspection | y ) | 
2) Quality Control Lot Acceptance Following Manufacturing Inspections. 
1. , Manufacturing Inspection 


This inspection Is performed by production. personnel to go- no- go defect criteria. Even in this least severe level of 
product. control, the closed loop feedback is utilized. The medium for this control is the product yield report and process. 
control management system (PCMS), which has daily and et management, engineering, and quality control mEOUY: , 
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Examples of these controls are diffusion, bar inspection, slice electrical probe, pre-encapsulation, hermetic seal, and 
electrical inspections performed in the manufacturing process. 


2. Quality Control Lot Acceptance Following Manufacturing Inspection 


In areas more critical in nature, the manufacturing inspection described in (1) is sometimes followed by Lot 
Acceptance. Here, decisions are made on lots of inspected product with regard to engineering specifications and 
predetermined quality levels.In this medium of control, feedback i is two- fold: (1) Rejected lots are immediately identified for 
attention and manu facturing, engineering, and quality control are alerted as to whether process or inspection changes may 
have taken place, (2). PCMS shows trends of the quality control results and is distributed weekly to all levels of department 
management. Percentages are statistically compared to past averages and significant points are noted and corrective action 
implemented. 


Examples of such control points are QC lot acceptance at epitaxial, ‘bar inspection, pre- encapsulation, hermetic seal and 
electrical testing. 


It should be pointed out that this ‘Product Control” concept is also an Inspection Control concept. The Aapectors 
which are checked by a lot acceptance get instant feedback if the quality of their inspection degrades. Also, through the use 
of reject analysis and yield reporting, excessive losses are noted and thus both acceptable and rejectable material is monitored. 


PROCESS CONTROL | 


Process control is the activity which controls the process itself and is not directly concerned with removing the 
defective product, but in preventing the manufacture of defective product which aids the subsequent product controls. It was 
noted previously that even in the case of pure Product Control, some process control can se effected by the propes use of 
feedback tools. 


In integrated circuits manufacturing at Texas Instruments, Process Control is provided by the following: 
1) Quality Control Surveillance Points. During Manufacture 
2) Engineering Evaluation of Manufacturing Process 
3) | Manufacturing Controls 


4) Failure Analysis of Discrepant Devices 


1. Quality Control Surveillance Points During Manufacture 


Process Controls examines the manufacturing process to point out the problem areas. For example: If.thirty operators 
are bonding, we inspect products from all thirty operators and point out the worst three bonders to the manufacturing 
supervisor daily. This concentrates the supervisor’s effort on the quality problem operator each day. This ype of control is 
called operator control. 


A control where the worst machine or machines are pinpointed. f for corrective action by repair and maintenance 
personnel is called machine control. Examples of such controls are: X= ‘R chart control of diffusion furnaces, visual 
surveillance of product from each mounting operator, bond strength tests on bonded Integrated Circuits, hermetic seal checks 
on lid welders. 


2. Engineering Evaluation of Manufacturing Process 


. Engineering maintains sample or pilot analysis at several critical points. of manufacture. Here, electrical parameters are 
measured on a lot by lot basis to maintain control at that point. An example of this is the analysis performed in diffusion to 


_ control this portion of the manufacturing process. 


_ Regular controls by manufacturing for operator per erence, line balance, javentory cones and line comparison 
enhance the quality of the device. : 
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4. Failure Analysis of Discrepant Devices 


Another portion of the feedback loop is through the analysis of failed devices. Regular life testing with failure analysis 
of test failures is performed on representative device series. In addition, device failures from selected points in the process are 


given to the failure analysis lab on a routine basis. By this media, Product and Process Controls c can be aaj usted to correct 


mechanisms which might not be discovered until actual application of the devices. 


An analysis of the complete OC process control system is shown in the attached flow charts. Theds charts describe the 
QC Process Control System and a brief description of each control point. 


The PCMS is a computerized report of the control: points on a weekly basis. These control points have their trends - 


analyzed by comparing the current. percentage to past averages and calculating significant differences. Points analyzed as 


significantly different are further detailed as to exact defect descriptions. These points are then analyzed and corrective 


action developed as necessary. This weekly analysis is circulated to all levels of department management. This reporting 
system plus the immediate feedback which occurs “on-line” provides an effective follow-up scheme. 


It should be noted that the details of this system are flexible and not essential to the basic philosophy of a composite 
control system. As experience is gained in the various inspection areas and as process improvements are made, it will be found 
advantageous to suitably modify the system to keep pace with these changes. As time passes, sample sizes will be changed; 
inspection points will be added and deleted; defect criteria will bé made less subjective, and new defect criteria will be added 
to the inspection procedure. But none of these affect the basic philosophy of the product/process control system. 


~ ADVANTAGES OF THE SYSTEM 


1) It is a flexible system easily adapted to changes brought about by technological improvements or by 
changes dictated by the system itself. 


2) It is a cost optimized system in which the process or product can be stopped before unwarranted labor is 


expended. In addition, the system calls attention to the reason ‘Tor defective product so that corrective 


action can be implemented. 


» 3) The same general system can be utilized for different degrees of. maturity of. a product and for different 
degrees of criticality with regard to product requirements. re a 


4) lt combines the advantages of both the product and process control concepts. 


7B): There i is maximum BiMleation.« of data by closing all im feedback. loops with cotrective action. 


SUMMARY 


Using the various elements destribed above to ‘develeg a "coniposite control systeni for an integrated circuits process — 


results in maximizing the efficiency of inspection and utilization of inegection data. In particular, the system offers a 
practical solution for interfacing these following features: 


Product Control through 100% inspection and sorting. 


Process Control through feedback of inspection data into the process. 
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SYMBOL 


OPERATION ! QC—QUALITY CONTROL 
| M—MANUFACTURING 


: QRAS—QUALITY AND RELIABILITY ASSURANCE 
. oon ry ag ‘SPECIFICATION AVAILABLE FOR REVIEW 
hyip | . AT TEXAS INSTRUMENTS PLANT 





SURVEILLANCE 


MOVE - 


opPoOo 


SILICON SLICES 


MECHANICAL POLISH SLICE 







MECHANICAL POLISH 100% INSPECT | 
: | , MECHANICAL POLISH MONIOTR 
ee Jon ORAS 61148 


OXIDATION 


MAINTAIN X-R CHARTS FOR THICKNESS CONTROL— 
VISUAL; CHIPS, CRACKS, WARPAGE, SURFACE DAMAGE, 
ETC. 


: 100% INSPECT—OXIDIZED SLICES 
| A OXIDATION SURVEILLANCE 
aS ORAS 61000. 


DIFFUSION 


OXIDIZED SLICES ARE CHECKED FOR SCRATCHES, 
UNIFORMITY OF OXIDE, WARPAGE, AND OTHER 
EVIDENCE OF OXIDE DAMAGE. | 


X-R CHARTS MAINTAINED FOR 
FURNACE CONTROL. 


AND DIFFUSION MONITOR © 


os QC SURVEILLANCE-—BASE DEPOSITION 
ee ax ORAS 61293, 61306. 
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SURVEILLANCE OF MANUFACTURING _ 
INSPECTION OF DIFFUSION FOR SURFACE 
DEFECTS SUCH AS DIRT, CONDENSATION, 
STAINS, AND OTHER OXIDE DEFECTS. 


PILOT SURVEILLANCE OF LAYER 
THICKNESS AND RESISTIVITY. 


SNS AT OS MRR 


EACH LOT OF MATERIAL IS CHECKED FOR 
PROPER PROCESSING AND VISUAL FILM 
QUALITY AS SEEN BY MICROSCOPIC AND 
VISUAL EXAMINATION. 


MASKS ARE CHECKED FOR OPAQUE AREA QUALITY 


AS SEEN UNDER 30X WITH BACK LIGHT. 
SHARPNESS OF BLACK EDGES ARE CHECKED - 
ALONG WITH OTHER VISUAL ATTRIBUTES. 


AT CRITICAL PROCESS POINTS TRAVE LERS ARE 
CHECKED BY MANUFACTURING PRIOR TO LOT 


_ STARTING THE PROCESS. PROPER PROCESSING 


AND PREVIOUS STEPS ARE CHECKED FOR CORRECT- 
NESS. EACH LOT OF MATERIAL IS INSPECTED AFTER 
DEVELOPING BEFORE ETCH FOR KMER DEFECTS 
SUCH AS DIRT, SCRATCHES, DEVELOPING. 

QUALITY, EXPOSURE, ALIGNMENT, MASK FLAWS, 
ETC. THE MANUFACTURING INSPECTORS ARE _ 
MONITORED BY RESULTS FEDBACK FROM 

Qc SURVEILLANCE. 










MANUFACTURING 100% INSPECTION 

| ie SURVEILLANCE—MANUFACTURING 
[<7 INSPECTION QRAS 61000 
EPITAXIAL 


& PILOT SLICE SURVEILLANCE ORAS a P25 
| 60372 a | 





MANUFACTURING INSPECTION 


LOT ACCEPTANCE —EPITAXIAL OVER 
DIFFUSION ORAS 60474 


APPLY KMER 


LOT ACCEPTANCE — MASK INSPES LION 
QRAS 60020 : 


EXPOSE AND DEVELOP KMER 


100% INSPECT—PRE ETCH OXIDE | 


So QC SURVEILLANCE, PRE ETCH OXIDE 
noe INSPECTION, QRAS 61102. 


ETCH OXIDE AND REMOVAL KMER © 
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EACH LOT OF MATERIAL IS INSPECTED BY | 
MANUFACTURING AFTER OXIDE REMOVAL FOR | 
OXIDE DEFECTS SUCH AS UNDERCUT, ALIGNMENT, 
INCOMPLETE OXIDE nEMOvAS ae ETC. 


100% INSPECT—POST ETCH OXIDE 


| OC SURVEILLANCE, POST ETCH OXIDE 
aia QRAS 61101 | 


EVAPORATED METAL 


THE MANUFACTURING. INSPECTORS, ARE : 
MONITORED BY RESULTS FEDBACK FROM THE 
QC SURVEILLANCE. 


THIS CHECK IS A SURVEILLANCE OF TESTING 
EVAPORATION PILOT SLICES TO DETERMINE 
METAL THICKNESS. PILOTS ARE DOUBLE 
CHECKED TWICE PER WEEK PER SHIFT FROM 
EACH EVAPORATOR. THE TALYSURF (OR 
EQUIVALENT) WHICH MEASURES METAL FILM 
THICKNESS IS CHECKED FOR CALIBRATION ONCE 
PER SHIFT USING STANDARDS. 


EVAPORATION PILOT SURVEILLANCE 


St ag QRAS 60562, 
es TALYSURF (OR EQUIVALENT] 


CALIBRATION CONTROL ORAS 60583 






SAMPLES ARE PULLED ONCE PER EVAPORATOR eT ee . i 

PER SHIFT FOR EFFECTIVENESS OF MANUFACTURING & SURVEILLANCE—METAL FILM 
100% INSPECTION. DEFECTS SUCH AS CONTAMINATION, ie ae ORAS 60021 “oe 
SPLATTERING, FOREIGN PARTICLES, ETC, ARE MONITORED 


APPLY,E XPOSE,AND DEVE LOP KMER 


EACH LOT OF SLICES IS INSPECTED AT.METAL ETCH 
FOR DEFECTS SUCH AS MISALIGNMENT, OVER 

AND UNDER EXPOSURE, WRONG PATTERN, 

RESIST PEELING, ETC. THIS KMER INSPECTION 

IS PERFORMED BY MANUFACTURING. . 


100% INSPECTION—PRE ETCH LEADS 
QC SURVEILLANCE—PRE ETCH METAL. 
— QRAS61016 


ETCH METAL AND REMOVE KMER 


THE MANUFACTURING INSPECTORS ARE MONITORED 
BY RESULTS FEDBACK FROM THE QC SURVEILLANCE. 


EACH LOT OF MATERIAL IS INSPECTED BY 
MANUFACTURING AFTER METAL REMOVAL FOR 
DEFECTS SUCH AS INCOMPLETE METAL REMOVAL, 
LEADS TOUCHING SILICON OUTSIDE CONTACTS, 
MISALIGNMENT, PEELING LEADS, ETC. 


100% INSPECTION—POST ETCH LEADS _ me 
oe TAN La QC SURVEILLANCE -—POST ETCH METAL 
THE MANUFACTURING INSPECTORS ARE MONITORED ORAS 61017 | 
BY RESULTS FEDBACK FROM THE OC SURVEILLANCE. 7 : : | 2 


oe (pare 


CONTACT PROBE 
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100% INSPECTION OF SLICE | 
THICKNESS AND DEFECTS SUCH AS METAL 
SHORTS, UNDERCUT, PEELING, ETC. 


X-R CHARTS MAINTAINED FOR THICKNESS CONTROL 
ON MACHINE AND MANUFACTURING INSPECTORS. 


EACH SCRIBE MACHINE IS CHECKED ONCE 
EVERY TWO HOURS FOR CHIPS, CRACKS, ETC. 


EACH LOT OF BARS is INSPECTED. : 
FOR VISUAL DEFECTS SUCH AS SCRIBE 
DAMAGE, PEELING METAL, OPEN LEADS, 
CRACKS, BiG. 


EACH LOT OF HEADERS IS CHECKED FOR 
BONDABILITY AND DISCOLORATION BY 
_ SIMULATING IN USE CONDITIONS 


A SAMPLE OF BARS IS CHECKED ONCE PER SHIFT 
BEFORE MOUNT TO DETERMINE ESCAPES FROM BAR 
INSPECTION AND TO ALLQW A BASE FOR 
SURVEILLANCE OF DAMAGE WHICH OCCURS 
BETWEEN BAR INSPECT AND BONDING. 


AT BAR MOUNT EACH OPERATOR'S WORK IS 
MONITORED EACH SHIFT FOR WORKMANSHIP TYPE 
DEFECTS. OPERATORS ARE CLASSIFIED BY PERCENT 
DEFECTIVE AS CERTIFIED BY LOT ACCEPTANCE. 








BACKGRIND 


100% INSPECT—POST BACKGRIND 


- QC SURVEILLANCE—POST BACKGRIND 
ORAS 61290 





MULTIPROBE (DC CHECK OF EACH BAR) 


A ASR A A SR GO | SR RROD ed 


SCRIBE ANDIBREAL 


) bs SURVEILLANCE-—SCRIBE AND 
ety BREAK ORAS 61020 


BAR INSPECT LoT ACCEPTANCE | 
ORAS 60031 a 


MOVE TO ASSEMBLY 


FINISHED HEADER INSPECTION 
QRAS NO. 60022 © 


| PRE-MOUNT BAR SURVEILLANCE, 
ee An ORAS NO. 60543 


MOUNT BARS» 


a ne MOUNT SURVEILLANCE 
peared Gates QRAS NO. 60353 
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MACH IV PROCUREMENT SPECIFICATION 





THE ALLOY MACHINES ARE CHECKED TWICE PER SHIFT 
FOR DEFECTS SUCH AS INCOMPLETE ALLOY, BAR 
ORIENTATION, SCRATCHES, AEEOY MATERIAL ON THE 
BAR, ETC. 


EACH NEW FRIT MIXTURE HAS A USE TEST PERFORMED 
FROM IT BEFORE BEING RE LEASED TO PRODUCTION. 
ONCE PER DAY A MICROSTRUCTURE ANALYSIS IS 
PERFORMED FROM EACH MOUNT FURNACE. TWICE PER 
SHIFT A SAMPLE FROM EACH FURNACE IS SUBJECTED 
TO TORQUE TEST FOR FURNACE CONTROL. 


' . 

| ¥ 

oN ALLOY MOUNT 

| ORAS 60413 

| 

LAN FRIT CONTROL 
QRAS NO. 60824 


POST MOUNT INSPECTION | 





THE BONDING MACHINES ARE CHECKED FOR SUB- 
STRATE TEMPERATURE ONCE PER SHIFT. CAPILLARY BONDING MACHINE CONTROL 
PRESSURE IS CHECKED ONCE PER WEEK. iar ORAS NO. 60494 


BONDING 
| BONDING SURVEILLANCE 
Ss ORAS NO. 60033 


ee ie Jo BOND STRENGTH TESTS 


ORAS NOS. 60034 & 60543 
| 


= POST BOND BAR SURVEILLANCE 
_ QRAS NO. 60543 


EACH BONDER IS CHECKED A MINIMUM OF TWICE PER 
SHIFT FOR WORKMANSHIP DEFECTS SUCH AS BONDS 
50% OFF THE PAD, TIGHT WIRES, SHORTED WIRES, 
IMPROPER BOND SIZE, ETC. OPERATORS ARE 
CLASSIFIED DAILY INTO THREE CLASSIFICATIONS; 
CERTIFIED, MONITOR AND 100% INSPECT. 


PULL AND SHEAR TESTS ARE PERFORMED EACH 
SHIFT TO MONITOR PROCESS BOND STRENGTH 
VARIABILITY. 


ONCE PER SHIFT A SAMPLE OF BARS IS CHECKED 
AFTER BONDING TO DETERMINE PROCESS DAMAGE. 


INSPECTING NETWORKS PRE-CAP 
~ 40X AND 100X INSPECTION. 


EACH LOT OF DEVICES IS SAMPLED TO 
DETERMINE ACCEPTABILITY TO STANDARD 
DEFECT CRITERIA SUCH AS OPEN WIRES, 
SHORTED-WIRES, EXTRANEOUS MATTER, ETC. 


PRE CAP LOT ACCEPTANCE 
QRAS NO. 60035 


ENCAPSULATION 


a AA NS AE A se EE NN ONS A A A <i 


EACH WELDER iS CHECKED EVERY TWO HOURS | 
serene bs WELDER CONTROL | 
| QRAS NO. 60036 


TO DETERMINE PROPER OPERATION. BOTH 
FINE LEAK TESTS AND GROSS (BUBBLE) LEAK 
a Ja C-DIP TORQUE TEST 
ORAS 61019 
MOVE TO HIGH RELIABILITY FINAL 


TESTS ARE PERFORMED. MOISTURE MONITORS 
ARE ALSO CHECKED AND VISUAL WELD QUALITY 
MONITORED. 
A SAMPLE OF UNITS IS SUBJECTED TO A TORQUE 
TEST THAT DETERMINES THE STRENGTH OF THE 
PACKAGE TO LID SEAL. 
TEST AREA. 
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INDEX 





OPERATING TEMPERATURE PACKAGES* 


FUNCTION RANGE . Plug- SEC.-PAGE 
—55°C to 125°C O°Cto 70°C Dual-In-Line In Flat 


OPERATIONAL AMPLIFIERS 


; ae SN52702A a S 3-18 
General Purpose Operational Amplifiers 
$N52702 SN72702 Ss. 3-18 


~- TF 





3 SN52101A SN72301A J P L Zs 
SN52107 SN72307 - J P L Z 
SN52709A ; P L S 
SN52709 SN72709 P L S 
High-Performance Operational Amplifiers 
| SN52741 SN72741 le P L Z 
| SN52748 SN72748 J P L | z 
| SN52770 SN72770 J P|] L] Zz 
| SN52771 SN72771 J p 


| a SN52558 SN72558 3-13 
3 Dual High-Performance Operational Amplifiers 
. SN52747 -$N72747 3-39 
DIFFERENTIAL COMPARATORS | | 
; : SN52710 SN72710 3-68 
Differential Comparators 
SN52810 SN72810 3-79 


Differential Comparators with Strobes SN52510 SN72510 pepe te [seo 


SN72720 |} 3-77 
Dual Differential Gempatetors 





ee TF gns2820 ~~ SN72820 EE 3-91 
Dual Differential Comparators with Strobes SN52514 SN72514 ee 


VIDEO AMPLIFIERS , : 
























SN52733 SN72733 L 

SN5510 L F 
- ; SN7510 L F 
Differential Video Amplifiers 

SN5511 SN7511 L F 

SM5512 SM7512 L 

SN5514 SN7514 L 





LINE CIRCUITS | 
SN55109 
Dual Line Drivers SN75109 
SN55110 
SN75110 
SN55107A . 
| SN75107A 
Dual Line Receivers SN55108A | 
| : SN75108A 
SN75150 


Dual Differential Line Receiver are pas SN75100L 
Quadruple Line Receiver 7 ‘ ___ SN75154 


*For outline drawings of all packages, see Section 1. 





ieee 


—SEE ORDERING epdae oil PAGE 1-1— 
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OPERATING TEMPERATURE PACKAGES* 
FUNCTION RANGE Plug- SEC.-PAGE 


—55°C to 125°C O°C to 70°C Dual-In-Line In Flat 


SN7522 | 
SN7520 
SN7526 
SN7524 


SN7525 
SN75234 


SENSE AMPLIFIERS 
Dual-Channel Sense Amol ifiers | 


~ Dual-Channel Sense Amplifiers 
with Complementary Outputs 


: -Dual-Channel Sense Amplifiers with Output Registers 


Dual Sense Amplifiers 


SN75235 


SN7528 
SN7529 
SN75238 
SN75239 


SN75303 | 


SN75450A 
SN75451A 
SN75452 


~ Dual Sense Amplifiers with Preamplifier Test Points 





MEMORY AND PERIPHERAL DRIVERS 
2 X 4 Transistor Arrays | 


Memory Driver 
“Memory Driver with Decode Inputs 


Dual Peripheral Drivers 


SN75453 


SN75454 
Diode Arrays — 7 TID21A Series eres ae 
VOLTAGE REGULATOR 


COMMUNICATIONS CIRCUITS : : Cae 
Logarithmic Amplifiers Psupego2.« [sn7eso2. 2 | def Nopi* [ep 39724 
| sns6514—s[sn7e514. | J | N |) UT ck TL 884 


ee ye PR aa 
fewevra [| fw] | [| 3200 _ 















Balanced Mixers. 


CONSUMER CIRCUITS. 
Consumer Circuits Summary 






Stereo Demodulator 





*For outline drawings of all packages, see Section 1. 


-—SEE ORDERING INSTRUCTIONS PAGE 1-1— 
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OPERATIONAL AMPLIFIER SELECTION GUIDE 





Series 52 


TYPE | SN52702 | SN52709| $N52741 | SN52747| SN52748 | SN52770 | 























































Wide BW, internally Extended 
FEATURES G ' General ee eal Dual ay Internally 
mpen . . 
ener" | Purpose i SN52741 Compensated 
Purpose Gen. Pur. Gen. Pur. 


input Offset Voltage, Max 


Input Offset Current, Max | 500 | 
Temperature Coefficient ” | 





Voltage AmoWeatn, Min 
_ | Slew Rate at 
Unity, Gain, Typ 


Min Supply Voltage 
| Max Supply Voltage 
Input Voltage Range, Min 


| Differential Input 











: Voltage Rating 


_ | Internat Compensation 
Offset Adjust 


| Input Protection 
| Output Protection 





Series 72 | 7 | 
(type __[_n72702_[SN72709] SN72741_[SN72747 | SN72748 [SN72770 | SN72771 | SN72558 SN72301A | §N72307 | 


. ' Wide BW, é ,; Internally ie Extended Dual 741 ne ; , 
enera a 
FEATURES General Compensated, : BW, in 8-pin . ore aay 
_ Purpose SN72741 
Purpose _ Gen. Pur. Gen. Pur. Package 


Op Amp Compensated 


| input Offset Voltage, Max 
| Input Offset Current, Max 


Temperature Coefficient of | 
Input Stes Volos Typ 
3 


Slew Rate at . 
Unity Gain, Typ 


input Voltage Range, Min — 


Differential Input 
Voltage Rating 
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LINEAR CIRCUIT TYPES SN52101A, SN72301A 
INTEGRATED CIRCUITS | HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 









Low Input Currents e _ Designed to be Interchangeable with = ae 
Low Input Offset Parameters National Semiconductor LM101A and EMSOTA 
@ Frequency and Transient Response No Latch-Up 


_ Characteristics Adjustable e Large Common-Mode and 
Short-Circuit Protection Differential Voltage Ranges 


© Offset-Voltage Null Capability : eee ae = 


description | : | | 
The SN52101A and SN727301A are high-performance operational amplifiers, featuring very low input bias current and 
input offset voltage and current to improve the accuracy of high-impedance circuits using these devices. 
The high common-mode input voltage range and the absence of latch-up make the SN52101A and SN72301A ideal for 
voltage-follower applications. The devices are protected to withstand short-circuits at the output. The external 
compensation of the SN52101A and the SN72301A allows the changing of the frequency response (when the 
closed-loop gain is greater than unity) for applications requiring wider bandwidth or higher slew rate. 


A potentiometer may be connected between the offset-null inputs (N1 and N2), as shown in Figure 8, to null out the | 
offset voltage. 


~The SN52101A is characterized for operation over the full military temperature range of —55°C to 125°C; the 





SN72301A is characterized for operation from 0°C to 70°C. 
terminal assignments | 


E L PLUG-IN P csi hte ZF 7 | 
J OR N DUAL-IN-LIN JG-IN PACKAGE SACKAGE zZ FLAT PACKAGE 


PACKAGE (TOP VIEW) | (TOP VIEW) (TOP VIEW) | (TOP VIEW) | 








OFFSET ~~ OFFSET / OFFSET 
OUT- NULL ; : OUT= Nutt COMP = Vec+ OUTPUT, NULL NC 
NC. COMP” Vcc+ PUT (N2) “come Vecs | PUT.» (N2) : see 
: OFFSET ce ? ; ff 
oe | felt lfelfs] ® ® | 
+ = - -_ ‘ . rs : ‘ a ; 


(NT) 


NON- OFFSET 
INV » NULL : 


Pa fe fia cc Cinna, aves 2 TT Ta] ye 
NC. (NC (OFFSET. INV’ NON-  Véc- a : : gee : ues : : 
NULL/ INPUT INV ee of PIN 41S IN ELECTRICAL. ain s wee pi Vcc NC > ONC OFFSET: INV 
COMP INPUT : CONTACT WITH THE CASE come INPUT : . NULL/ | INPUT 


(N1} comp 
: . ina) (ND 








NC—No internal connection 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) © 






















Supply voltage Voc+ (see Note 1) : 


fies tO 
Supply voltage Vcc_ (see Note 1) - . . 
Differential input voltage (see Note 2) | 
Input voltage (either input, see Notes 1 and 3) 
Voltage between either offset null terminal (N1/N2) and Vec_ 
Duration of output short-circuit (see Note 4) | | unlimited | unlimited | | 
Continuous total power dissipation at (or below) 55°C free-air temperature (see Note 5) 
00 . 
260 



































7 
0 

Operating free-air temperature range 

Storage temperature range 

Lead temperature 1/16 inch from case for 60 seconds 

Lead temperature 1/16 inch from case for 10 seconds | NorPPackage | 260 | 260 | °c | 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the 
. zero reference level is the midpoint between Vcc+ and Vcc_. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 7 
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
4. The output may be shorted to ground or..either power supply. For the SN52101A only, the unlimited duration of the short-circuit 
applies at (or below) 125°C case temperature or 75°C free-air temperature. ia eta ve ae eas 
5. For operation above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 1. 
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voltages a 


Throughout this data sheet, supply voltages are specified either as a range or as a specific value. A positive voltage 
within the specified range (or of the specified value) is applied to VCC+, and an equal negative voltage is applied to— 
Vieni: ae | | 


electrical characteristics at specified free-air temperature (see note 6) 


SN52101A . SN72301A 





TEST CONDITIONS?T ~ UNIT 







PARAMETER | 


Rg = 50 ko 





input offset voltage 


Average temperature coefficient 





of input offset voltage 


nput o1 set curren 


Ta =-55° C to 25° Cc 
Ta =25° C to 125°C. 
TA = O°C to 25°C 





Average ‘oriosietur re coefficient 







aHO 0 02 nal’ C 


of input offset current 





| Ta = 25° C to 70°C 


ile pardiegs en SS 


Input voltage range . F-ull range 


25°C 


Vopp 
ome 25°C a= 


output voltage swing Vecs = £15 V, 


RL=2kQ. 
Voce =215V, 
ch =+10V, 

| >2kQ . 


Common-mode rejection ratio es 50 kQ 


Rg = 50k9 


No load, 
No signal, 
See Note 7 


50 ,000 200,000 25,000 200,000 


Large-signal differential 25°C 


voltage amplification Full range 





25,000 15,000 






25°C 










AVec/AVio Power supply rejection ratio 


TAI characteristics are specified under ‘open-loop operation. Full range for SN52101A is —55°C to 125°C and for SN72301A is 0°C to 70°C. 





os Supply current 





= 1] mp |miNin y nn TET TH 
NE ae Te POLS ce c co }o. 
Oo io — paar == — 
3}? alla} ae = ma ie) 
© fe) ® ® © 
S a ha 3 3 
© ico} i<eo] {Q © 
x9?) (9°) (4°) i9?) (>) 


NOTES: 6. Unless otherwise noted, Vcc: = +5 V to +20 V for SN52101A and Voec+ = +5 V to +15 V for SN72301A. All typical values are 
. at Vec+ = +15 Vz 
7, For SN52101A, Vecs = £20 V. For SN72301A, Vec+ = +15 V. 


For ordering instructions and mechanical data, see the SN52741/SN72741 data sheet dated November 1970. _ 
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oor “eiRcutT TYPES SNs20itA, SN72301A 
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DEFINITION OF TERMS” 


Input Offset Voltage (Vio) The d- oC linge which must be applied between the input terthinals to fore’ the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where we Sean resistances ( Rs) 
are inserted in series with the input leads. : a Bog 


Average Temperature Coefficient of Input Offset Véitage lane The ratio of the change in inBut offset voltage to ‘the 
change in free-air temperature. This is an average value for the specified temperature range. . a 
(Vio @ TA(H)) ~ (Vio @ TA(2))| | 


TA(1) — TA(2)_ | | 
Input Offset Current (1jo) The difference between the currents into the two input terminals wie the Some at zero 
volts. 


avlo = where TA(1) and Te are the specified temperature a 








Average Foninersture: Coefficient Of faput Offset Current (110) The ratio of the change in input offset current to thé 
change in free-air temperature. This is an average value for the spectiies temperature ranges . 


(Ho @ Tata) = (ho @ Tay 


TA(1) — TA(2) 
input Bias Current (| 1B) The average of the currents. into the two input terminals with the output at zero volts. 


aio = where STA ) and TAQ) a are the specified temperature extremes. | 











Input Voltage Range (V}) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to 
cease fu netioning properly. | 


‘Maximum Peak-to-Peak Output Voltage Swing (VopPi: The maximum péak- -to-peak output voltage ihigh can 1 be 


obtained without waveform clipping when the quiescent d-c output voltage is zero. 


Large-Signal Differential Voltage Amplification (Avp) The ratio of the peak-to- pees eutout voltage swing to the 
change in differential input voltage required to drive the output. © 


| Input Resistance (rj) The resistance between the input terminals with either input grounded. 


_ Common- -Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common- -mode voltage 
_ amplification. This is measured by determining the ratio of a change in input common- mode voltage to the resulting — 


change in input offset voltage. 


Supply Voltage Rejection Ratio. iAvsrondio} The‘ ratio of the change. in power supply voltages t to the change in 
sed ae offset voltage. For these devices, both supply voltages are varied symmetrically. 





“THERMAL INFORMATION 


DISSIPATION DERATING CURVE. 





, 6.26 mW/"C 
8.3 mW/° Cos 
10.0 MWC 
411.1 mw?rC 


-Maximum Continuous Power Dissipation—mW 





50 60 70 80 90 100 110 120 130 


Ta-F ree-Air- Temperature~°C 


- FIGURE1 
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CIRCUIT TYPES SN5 


2101A, ‘SN72301A 


HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





ANPUT OFFSET CURRENT | 
vs 
FREE-AIR TEMPERATURE 


'o =! nput Offset Current—nA 








TYPICAL CHARACTER ISTICS 


INPUT BIAS CURRENT | 
: Vs 
FREE-AIR TEMPERATURE 


-Iyg—tnput Bias.Current—nA 


0. 
-75 -50 -25 0 


— 
Voce = £15 V 








/ MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLTAGE (WITH 
SINGLE- POLE COMPENSATION) 
vs FREQUENCY 


ks 28°C 


an il “tht 
eee A LAT 












Vec: = +15 V 
R= 10k 

















CLM LU thess2ee [Uh 
INANE AN AT 
eee NIT TE 

il Di SN Sa 


Vopp — Maximum Peak-to-Peak Output Voitage — V 


0 
Tk- 


























-—75 -50 —25 i¢) 25 50 75 100 125 25 50 75 100 125 10k 100 k 10M 
Ta- Free-Air Temperature—° c Ta—Free-Air Temperature—C f — Frequency ~ Hz 
FIGURE 2 FIGURE 3 FIGURE 4 
OPEN. LOOP LARGE SIGNAL OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL | DIFFERENTIAL 
- VOLTAGE AMPLIFICATION ~VOLTAGE AMPLIFICATION 
vs VS. VOLTAGE-FOLLOWER, 
SUPPLY VOLTAGE FREQUENCY LARGE-SIGNAL PULSE RESPONSE 
» 4x 105: -——— — —— 8 
eS voos 216 
aa Pete | et ies 
=. 2x os . Cy = 100 pF 
¢ g z 4 / See eB Co = 30 pF 
: iT feted [NSE 
€ 1x105 |-—— < 6 2 
== ql er Sear 
8 re ae 3 2 0 
: aa Baa 3 6 | | 
: 5 : 
a} a & -4 
i ce 4 | 
> > 
1108 © ~3 
2 4 8 10 12 14 46 18 20 Oo 10 20 3 40 50 60 70 80 90 
Vece | ~—Supply Voitage—V f—-Frequency—Hz t—Time—us 
FIGURE 5 | _.. -—FIGUREG FIGURE 7 
TYPICAL APPLICATION DATA 
Vo R2 
Vv R1 
R1°30 pF 
RL> Cc > i remem 
ane R1+R2 
- - -R1IFR2 
R3 = 
R1+R2 
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FIGURE 8 — INVERTING CIRCUIT WITH ADJUSTABLE GAIN, 
SINGLE-POLE COMPENSATION, AND OFFSET ADJUSTMENT 
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IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT — 


LINEAR 
INTEGRATED CIRCUITS 


. CIRCUIT TYPES SN52107, SN72307 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





e Low Input Currents 

e No Frequency Compensation Required 
@  Offset- Voltage Null Capability 

o Low Input Offset Parameters 


e Designed to be Interchangeable with 
National Semiconductor LM107 and LM307 


description 


Short-Circuit Protection 
No Latch-Up 


Large Common-Mode and 
Differential Voltage Ranges 


Same Pin Assignments as 
SN52741 and SN72741 


The SN52107 and SN72307 are high- performance operational amplifiers, featuring very low input bias t current and 
input offset voltage and current to improve the accuracy of high-impedance circuits using these devices. | 


The high common-mode input voltage range and the absence of latch-up make the SN52107 and SN72307 ideal for 
_ voltage-follower applications. The devices are short-circuit protected and the internal frequency compensation ensures 


stability without external components: A low-value potentiometer may be connected between the. offset- null inputs, as 


shown i in Figure 2, to null out the offset voltage. 


The $N52107 is characterized for operation over the full military temperature range of —55°C. to 125° C; the SN72307 


is characterized for operation from 0°C to 70°C. 
terminal assignments 


JOR N DUAL-IN-LINE 


PACKAGE (TOP VIEW) | (TOP VIEW) 


OFFSET 
as ; ; OUT.» NULL bee 
NC NC Vec+ PUT N2... NC OFFSET 
NULL 
Nt 


NON- 


INV a NULL 
INPUT ats N2 


al ‘oe : z Vec- 
NC OFFSET INV NON. © Vec— 

NULL. INPUT. “Inv ; 
ONT INPUT 


Ne- ‘No internal. connection —_ 


L PLUG-IN PACKAGE 


PIN 41S IN ELECTRICAL 
CONTACT WITH THE CASE _ 








P DUAL-IN-LINE 
PACKAGE 
(TOP VIEW) 


Z FLAT PACKAGE 
(TOP view) 


OFFSET — 
_ Vee+ OUTPUT Het 


SOOO9OO 


OFFSET INV NON-. Voc2 
NULL. INPUT INV 
NI INPUT. - 


absolute maximum. ratings 0 over operating free- -air r temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) 
Supply voltage Vcc— (see Note 1) 
Differential input voltage (see Note 2) 

_ Input voltage (either input, see Notes 1 and 3) 


_ Voltage between either offset null terminal (N1/N2) and Vcc— 


Duration of output short- circuit (see Note 4) 


Continuous total dissipation at (or Pelow! 55°C free-air fempenaturs (see Note 5) 


Operating free-air temperatu re range : 

Storage ‘temperature r range 288 

: Lead temperature 1/16 inch from c case for 60 seconds 
Lead temperature 4/ 16 inch from case for 10 seconds 





Lashes ae 
“NaF astage 136 | 


| NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the’ 

zero reference level is the midpoint between Voc+ and Vcc_- ee 

2 Differential voltages are at the noninverting input terminal with respect to the inverting mick terminal. 

» The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 

. The output may be shorted to ground or either power supply. For the SN52107 only, the unlimited duration oF the short- circuit 
applies at (or below) 125° C case temperature. or ve C free-air temperature. ed 2 : 

. 5. For operation above 55° c. free-air temperature, refer to Dissipation Dereting Curve, Figure 1. 


RON. 
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HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





voltages specified 


Throughout this data sheet, supply voltages are specified either as a range or as a sseenie value. A positive voltage | 
within the specified range (or of the specified value) is applied to VCC+, and an equal negative voltage is appiiens to 


VEC. 


electrical characteristics at specified free-air temperature (see note 6) 


3 SN52107 . SN72307 
PARAMETER TEST CONDITIONS? 


Hee 50 k2 


Average temperature cae a es 
- Full range 3 15 | 6 
: of input offset voltage 
ee 
Average temperature coefficient 
of input offset current f ~ 0.6 | 


nee 
nput bias curren 
Input voltage range See Note 7 Full range 242 «. 


Voc: = +15 V, 25°C 


Maximum peak-to-peak = ou range 


oS V =t15V, 
Large-signal differential : oct 25°C 
Us ena Vo =+10V, 
voltage amplification | lTRps2ka Full range 
Input resistance 25° Cc 
| 25°C 


Common-mode rejection ratio | Rg = 50 kQ — 
| ou range = = 
| . asc | 0a | 0 
| Rg = 50k 4 
Full range esi eee: So ee 


Supply current - ies No signal, 
See Note 7 125° ‘c 
Tat characteristics are spuchiea under open-loop operation. Full range for SN52107 is —55°C to 125° Cc and for SN72307 is 0° C to 70° C. 


NOTES: 6. Unless otherwise noted Vect = +5 V to +20 V for SN52107 and Vect = +5 V to +15 V for SN72307. All. typical values are at 
“Vec+ = 415 V. 
7. For SN52107, Vect = $20 V. For SN72307, Vec+ = $15 V. 


Input offset voltage 





input offset current 


AVcc/AVig Power supply rejection ratio 





For ordering instructions and mechanical data, see the SN52741/SN72741 data sheet dated November 1970. 
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CIRCUIT TYPES SN52107, SN72307 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS — 





DEFINITION OF TERMS 


Input Offset Voltage (Vio) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs) 
are inserted in series with the input leads. 


Average Témeerature Coefficient of Input Offset Voltage (ayjoQ) The ratio of the change in input offset voltage to the 
change in Mee a temperature. This is an average value for the specified temperature range. 


| Mo@ Ta) = Vi0@ Tac) 
TA(1) — TA(2) 


Input Offset Current (lj) The difference between the currents into the two input terminals with the output at zero 
volts. 


aviO = where T A(1) and TA(2) are the specified temperature extremes. 








Average Temperature Coefficient Of Input Offset Current (a@|;Q) The ratio of the change in input offset current to the 
change in free- -air temperature. This is an average value for the specified temperature range. 


_ {to @ TAM) = (ho @ TAQ) 
TA(1) — TA(2) 


jigat Bias Current (i IB) The average of the currents into the two input terminals with the output at zero volts. 


QO where TAC) and TA(2) are the specified temperature extremes. 








Input Voltage Range (V}) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to 
cease functioning properly. 


Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak: -to- peak’ output ec which can be 
obtained without waveform clipping when the quiescent d-c output voltage is zero. 


Large-Signal Differential Voltage Amplification (Ayvp) The ratio of the peak- -to- peak output ae swing to the 
change in differential input voltage required to drive the output: | 


Input Resistance (rj) The resistance between the input terminals with either input grounded. 


Common -Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to. common- mode voltage 
amplification. This is measured by. determining the ratio of a page in input common-mode voltage to the resulting 
change in input offset voltage. : 


Supply Voltage Rejection Ratio (AVec/AVi0) The ratio of the change in power supply iin to the change in 
input offset voltage. For these devices, both supply voltages are varied symmetrically. 





THERMAL INFORMATION | TYPICAL APPLICATION DATA — 


is DISSIPATION DERATING CURVE 


ee pe| SERIES 72 SERIES 52| 
eo MAX Tp: aa MART Ae 


600 
























DERATE FROM 


















Maximum Continuous Power Dissipation—mW 
oe 
° 
ros) 











zZ 5.26 mw/°C 55°C 

ioo-— + 8.3. mw/'C 90°C , 

P 10.0 mw/°C 100°C TO Vec_ 
11.4 mw/'C . 1 . 

50 60 70 80 90 100 110 120 130 
Ta—Free-Air Temperature—°C 
FIGURE 1 . : ‘FIGURE 2—INPUT OFFSET VOLTAGE NULL CIRCUIT — 
TEXAS INSTRUMENTS ES | on a 


: INCORPORATED 
Post OFFICE BOX 5012 e DALLAS, TEXAS 75222 





CIRCUIT TYPES SN52107, SN72307 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICS 










_ INPUT OFFSET CURRENT . 7 ep ab at. INPUT BIAS CURRENT 
FREE- AIR ee PEA Une . ede : FREE-AIR TEMPERATURE | 
Voos = #16 “TTT NT [veerse¥ 
- =seceano | 

i ge Ne 

Eo Pein Ne 

: i +t fae 
4 ; 
2 E 


dA La 
AIRE 





0 
~75 -50 -25 0 25 50 75 100 126 76 -580 -25 0 25 50 75 100 125 


| Ta—Free-Air Temperature—C Ta—Free-Air Temperature—°C 
3 FIGURE 3 FIGURE 4 


MAXIMUM PEAK-TO-PEAK | 
OUTPUT VOLTAGE | | Met : 
felt WE on: VOLTAGE-FOLLOWER _ 
FREQUENCY | LARGE-SIGNAL PULSE RESPONSE 
8 - 


Voce = £15 V 


Voc: = +15 V 
Ru =2k2 
CL = 100 pF 





; pe HA | 
Bs cS LTT 
CUTAN ETT 
St 


1 2 4 710 2 40 100 . 0 10 20 30 40 50 60 70 80 90 
f—F requency—kHz : : : oe: : 


Input and Output Voltages—V 


fo] 


Vopp~Maximum Peak-to-Peak Output Voitage—V 
+> 





: t-Time—us 
FIGURE 5 © | 7 a FIGURE 6 © 

OPEN-LOOP LARGE-SIGNAL | | OPEN-LOOP LARGE-SIGNAL 
| DIFFERENTIAL DIFFERENTIAL | 
VOLTAGE AMPLIFICATION _ VOLTAGE AMPLIFICATION 

vs . VS 

: _ SUPPLY VOLTAGE | | - FREQUENCY 
\ 4x 105 
, apetta ew btooh ele ( 
Ta = 25°C 


2x 105 


4x105 


4x04 


‘Ayp~ Differential Voltage Amplification 
PUTT ds 
» ’ 
» Ayp-—Differential Voltage Amplification 





2.14 #16 18 20 a4 10 100 1k 10k. 100k 1M 10M 100M 


Vecs | —Supply Voitage—V f— cranueney= —Hz 


FIGURE 7 a . . FIGURE 8 | 
+ Data for supply voltages greater than 15 V is applicable to-SN52107 circuits only. | 





| PRINTED IN U.S.A. 
Ti cannot assume ony responsibility for any circuits shown. 
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IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUC 








LINEAR INTEGRATED 
CIRCUITS 





L PLUG-IN PACKAGE 





-@ = Short-Circuit Protection =e (TOP VIEW) 
@ -Large Common-Mode and 
| Differential Voltage Ranges 
@ No Frequency Compensation Required 5 z 
e Low Power Consumption : 
¢ No Latch-up | | : : 
e Designed to be Interchangeable with we ee “neut 
Motorola MC1558/MC1458 and Signetics oe . | | PIN 41S IN ELECTRICAL CONTACT 
$5558/N5558 eee) _ WITH THE CASE, 
GSCripuon 


The SN52558 and SN72558 are dual high- sarorni: 


ance operational amplifiers with each half electrically as pee wie’ AMPLIFIER NO. 2 
similar to SN52741/SN72741 except that offset null” = oe, tare arn 


_ P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


out: INV__INV 
capability i is not provided. Voc+ PUT INPUT INPUT 


The high common-mode input voltage range and the 

-. absence of latch-up make these amplifiers ideal for. 
voltage- -follower applications. The devices are short- 
circuit protected and the internal frequency compen- 
gation ensures stability without external components. 


The SN52558 is characterized for operation over the 


~ full military temperature range of —55°C to 125°C; ok | a Pur INP ‘inv noes 


the SN72558 is characterized for operation from O°C | 





- to 70° Goo ash at es ie eee . AMPLIFIER NO. 1 


absolute maximum ratings o over operating free- air ‘temperature range (unless otherwise noted) 















NOTES: 


_ Supply voltage Vcc+ (see Note 1) 
Supply voltage Vcc_ (see Note 1) | i 2 7 
Differential input voltage (see Note 2) _ 40 Ee ee +30 
‘Input voltage (either input, see Notes 1 and 3) | nay eee i el ee 
Duration of output short-circuit (seeNote4) | = 


Continuous total dissipation at (or below) 70°C — 
: free-air temperatu re range (see Note 5) 
Operating free-air temperature range 
Storage temperatu re range | 
‘Lead temperature 1/16 inch from case for 60 seconds. 
Lead epeey re 1/16 inich from case for 10 seconds . 


1. 


wo 










=f 


| -SN52558 | SN72558 UNIT] 
2 an 
a 







<|< 












‘|_Each amplifier set 
arn a a 

pod [05 10.160 | “65 1 10 coco 
[Petey [200 [2607 


All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the 
zero reference level is the midpoint between Vec+ and Vcc. 









° 








. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
. The output may ‘be shorted to: ground or either peer supply. For the SN52558 only, the unlimited duration of the short-circuit 


applies at (or below) 125°C case compe rard re or 75°C free-air. temperature. 


. For operation of SN52558 above 70° C free- -air pelnperenule: never to Dissibatloy) Derating Curve, Pinus ss 
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CIRCUIT TYPES SN52558, SN72558 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





"CIRCUIT TYPES SNS2S5e, sN7Z55¢ 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 


electrical characteristics at specified free-air temperature, VcC+ = 15 V, Vcc— = —15 V 


operating characteristics, Vcc+ = 15 V, Vec— = —15 V, TA = 25°C 


















- PARAMETER 






Input offset voltage 






Input offset current 









Input bias current 


Fullrange | ~ 






ch eo 


_Input voltage range 










Rs < 

2, = 10k2 | 26°C a a ie 
Full range 

AL > 2ke, 


Vo =+10V | Fullrange | 25,000. 
bandwidth (closed-loop) 


RL =2kQ, ; * 
Vo 2+10V, ‘ 
O = he kHz 
Avp=1, | 
THD < 5% 


By , é ir . 
ee aypet [se Ca 
Ag Gane ef, ose pe | 













Maximum peak-to-peak 





10 k2 . 


output voltage swing 







Large-signal differential 







voltage amplification 









Maximum-output-swing 
BoM 










Input resistance ; 


; . | | Vo = 0, On 
ro Output resistance : 25 C 
: _ | SeeNoteS | _ 


Common-mode 






















input impedance | 2 ib 


. Common-mode rejection ratio eres 
pie Tek Full range 












Equivalent input 








en ; noise voltage 
(closed-loop) 









‘Supply current He ei | 
(Both amplifiers) _ | No signal [Fullrange [2 ee BB fe 2 BB : 
“Total power dissipation | Noload, | 25C | 100 170. 100-170 eee 


25°C 








Vo91/Vo2_ 


Tan characteristics are specified under open-loop operation, unless otherwise noted. Full range for SN52558 is —55°C to 1 25°C and for 
SN72558 is OC to 70°C, | as * | eo oee | 
OTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback. 





~~. §N52558 | ~~. SN72558 
[MIN TYP) MAX | MIN. TYP MAX 
05 



















TEST CONDITIONS 








- PARAMETER | 






oe ee ae ee eee 


| Vp=20mV, Ry =2kQ, 
| Cy = 100 pF, See Figure 2 
Vi=10V, - RL = 2k®, 
Ci = 100 pF, See Figure 2 


Rise time 
 Overshoot 


Slew rate at unity gain 


For mechanical data and ordering instructions, see the $N52741/SN72741 data sheet dated November 1970. 
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CIRCUIT TYPES SN52558, SN72558 
DUAL HIGH- PERFORMANCE OPERATIONAL | AMPLIFIERS 





DEFINITION’ OF TERMS 


Input Offset Voltage (VjQ) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also: be defined for the case winiene two equal resistances (Rs) 
are inserted in series with the input leads., ae 


Input Offset Current (jo) The difference between the currents into the two input terminals with the eutput at zero 
volts. 


Input Bias Current (1p) The average of the currents into the two input terminals with the output at zero 9 volts. 


Input Voltage Range (V}) The range of voltage which if exceeded at either input terminal will cause the amplifier to 
cease functioning properly. ' | 


Maximum Peak-to- Peak Output Voltage Swing (VoOpp) The maximum peak-to- ‘peak output yommge which can be 
obtained without waveform elipp Ine when the quiescent d-c output voltage is zero. ~ 


Large-Signal Differential Voltage: Amplification (Ayp) The ratio of the peak- -to-peak output voltage swing to the 


change | in differential input voltage required to drive the output. 


Maximum: -Output-Swing Bandwidth (Bom) The range of frequencies within which the: maximum n output voltage swing : 





is above a specified value. 
Unity- Gain Bandwidth (B;) The range of frequencies within which the voltage amplitication is greater than unity. 


Phase Margin (dm) A figure equal to 180° minus the absolute value of the phase shift measured around the loop at that 
. ‘frequency at which the magnitude of the loop gain is unity: 


Gain Margin (Am). The reciprocal of the differential voltage amplification at that is eave where the abeolute value of 
: the phase shift measured around the loop i is 180°. ae 3 


i. Input Resistance (r;) The resistance between the input terminals with either input grounded. 
a Output Resistance (ro) The resistance between the output terminal and ground. 
a Input Capacitance (Cj) The capacitance between the input terminals with either input grounded. 


Common. Mode input Impedance (zj-) The parallel sum of the small- “signal impedances between each input ferminal and 
ground. 





Common- Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common- -mode voltage : 


amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting. 


change in input offset voltage. 


; Power Supply Sensitivity. (AVjO/AVCc) The ratio of the change in input offset voltage to te change i in supply voltages 
} producing it. For these devices, both supply voltages are varied symmetrically. 


- Short- Circuit Output Current (19S) The maximum output current available from the amplifier w with the output shorted . 


to ground or to either supply. 


— Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device toa. 


load. At no load: oD Vcec+: Tec+ +Vcce" ICc—- 
ae Rise Time (tr) The time reauied for an output voltage step to chavige from 10% to 90% of its final value: 


Overshoot. The quotient of: (1) the largest deviation of the output signal value ‘fom its. ‘steady: state ‘dale after a 


‘step-function change of the input signal, and (2) the difference between the. output signal values in the’ steady state 


before and after the step-function change of the input signal. 


‘Slew Rate (SR) The average time rate of change of the closed- -loop amplifier output voltage for a step- signal input, Slew 
rate is. measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain. 
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CIRCUIT TYPES SN52558, SN72558 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS. 





schematic (each amplifier) 


TO OTHER 










: | AMPLIFIER. 
INVERTING 
INPUT =~ 
0 Vcct+ 
NON- 
INVERTING oa 
~ INPUT 
O OUTPUT 
1k2 : 
° Vec— 
TO OTHER ~ 
COMPONENT VALUES SHOWN ARE NOMINAL AMPLIFIER 
THERMAL INFORMATION —_‘ | PARAMETER MEASUREMENT INFORMATION 


_ DISSIPATION DERATING CURVE | 


700 


RL =2k2 


INPUT VOLTAGE 
WAVEFORM 


CL = 100 pF 


os 
tad 
a 
\ 


400 L 


DERATE FROM NX . | 
200 }| L-TOTALPKG 85 mW/°C 70°C _ TEST CIRCUIT 
L—-EACH AMP 8.3 mW/°C 90°C | “ys 
100 +t} P—TOTAL PKG. 10.5 mW/°C 85°C 
P—EACH AMP. 10.0 mwW/°C 100°C | 


Maximum Continuous Power Dissipation—mW 
oO 
ra) 
Oo 





50 60 70 80 (90 100 110 120° 130 
Ta—Free-Air Temperature—C 


FIGURE 1 - ee ; - FIGURE 2—RISE TIME, OVERSHOOT, AND SLEW RATE 
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: CIRCUIT TYPES SN52558, SN72558 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICS 


MAXIMUM PEAK-TO-PEAK 























































































































INPUT OFFSET CURRENT INPUT BIAS CURRENT OUTPUT VOLTAGE 
vs. vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE - ~ LOAD RESISTANCE 
| a ee Sakae ai | | 
E “te a _Veer= 15V | e 
Vec—= -15 V s 
« en ae > 
: PAC 
: : 1 Eee 8 
5 = SN72558 3s 
: SA acct 
- \ ! 5 
7 a 2 
: Bas cise de | i 
; HEA i 
ots fon SA Fa “2 Paes Ge a 
ra) 
> 
a - 0 tt _ o 
~60 -40 -20 0 20 40 60 80 100 120 140 ~60 -40 -20 0 20 40 60 80 100 120 140 01 02 04 071 2 4 
Thchresn itempernture= e Ta Thee mie. s erapersture = C ; . RL —Load Resistance—k.2 
FIGURES FIGURE4 ete FIGURE5 | 
Ee ae | OPEN-LOOP LARGE-SIGNAL - OPEN-LOOP LARGE-SIGNAL 
MAXIMUM PEAK-TO-PEAK DIFFERENTIAL gg DIFFERENTIAL 
OUTPUT VOLTAGE et gl ~ VOLTAGE AMPLIFICATION  YOLTAGE AMPLIFICATION 
3 vs | vs a : cers 
FREQUENCY SUPPLY VOLTAGE FREQUENCY — 
40 TT] 7 107 nee 
36 Baill = Vec+ 2 on 
, Z : — 
= THM TAI ETS sent : oie 
ATE ER 28'S 105 aes 


eee 
SUI ATIIN ELT TT 
CHUM | ATI LTT CTT 
A | VE CT 
PUT ETE ATTN ATT 
ae TL 
CTT CIM ETT | UT 
CUTIE UE | LHI 


: : eee 
jy ke 4 1 
100 vk oi ae, ae 0 2 4 6 8 10 12 14 16 18 20 





en a ee 
EO ST 


neeiees crag sere 


aoe, pees SL ee 


: Vopp—Maximum Peak-to-Peak Output Voitage-V 
N 
° 





es Ne | 
















Pooh 
Pe We to 


Avp-Differential Voltage Amplification 














 Ayp-—Differential Voltage Amplification 





es TA 
ECE An 





1.10 100° 1k «10k 100k 1M 40M 100M - 





oo : oe. Nees |=Suppiy. Nonege_V 
f—Frequency—Hz) cce ! Supply onage—V,. #—F requency—Hz 


FIGUREG > | me Eel IGURE Fo | FIGURE 8 
_ COMMON-MODE REJECTION RATIO OUTPUT VOLTAGE | eee ee 
Pees , vs —  MVOLTAGE-FOLLOWER 
FREQUENCY ELAPSEDTIME >... LARGE-SIGNAL PULSE RESPONSE 














ROGS HaiaGhah Hatin a 





Fame 3 Le a 































Vo—Output Voltage —mvV 








Input and Output Voitages—V 



































; 1 10 100 1k 10k 100k 1M 10M 100M ) OB. Nee DBS eA 26 5. g 49 20°°30'-40 «50 60 70 80 90 

; f-Frequency—Hz — a ae . : ve : times? seer ne «eae le : 

i er ‘FIGURE 9. ay raps cose FIGURE 10 eR — .. FIGURE 117. 

| PRINTED IN U.S.A. | } 7 aie eee ea ec aes, 

Tl cannot assume. any responsibility for any circuits shown - oe | ae 
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LINEAR INTEGRATED CIRCUIT TYPES SN52702A, SN52702, SN72702 
CIRCUITS sis _ GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 


SN52702A features 











@ Open-Loop Voltage schematic 
Amplification . . . 3600 Typ } 


e Designed to be Interchangeable With 
Fairchild uA702A 


e CMRR...100dB Typ 








LEAD 
COMP 
description ae — 
ae = COMP 
The SN52702A, SN52702 and SN72702 circuits are fog dae ian 
‘high-gain, wideband operational amplifiers, each INPUT 
having differential inputs and — single-ended igo orn © OUTPUT 
emitter-follower outputs. Provisions are incorporated me 
within the circuit whereby external components may bedi Aeeiaes 
be used to compensate the amplifier for stable are nominal 


Operation under various feedback or load conditions. 
Component matching, inherent in silicon monolithic 
circuit-fabrication techniques, produces an amplifier 
with low-drift and low-offset characteristics. The SN52702A is an improved version of the SN52702. These amplifiers 
are particularly useful for applications requiring transfer or generation of linear and non-linear functions up to a 
frequency of 30 MHz. 


0 Vcc— 


The SN52702A and SN52702 circuits are characterized for operation over the full military temperature range of —55°C 
to 125°C. The SN72702 circuit is characterized for operation over the temperature range of O°C to 70°C. 


S FLAT PACKAGE 7 
(TOP VIEW) | 


) LAG LEAD 
LAG LEAD CC+ NC OUTPUT comp COMP 


NC Vcc+ NC OUTPUT COMP COMP NC : | 
CE ®OOOO®D : 


terminal assignments 


ODOOOO 


NC GND INV NON- Vcc— NC NC ND INV ——_NON- 
INPUT INV INPUT. . INV 
INPUT INPUT 


PIN 41S IN ELECTRICAL CONTACT WITH THE CASE PIN 5 1S IN ELECTRICAL CONTACT WITH THE CASE 


Vcc 


NC—No internal connection 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) — 
















Supply voltage VCC+ (see Note 1) 



























V ‘i 
Supply voltage VCC— (see Note 1) Sea | | | H 
Differential input voltage (see Note 2) : +5 fe 
Input voltage (either input, see Notes 1 and 3) — | —6to 1.5 |-6to15 | Vi |° 
Peak output current (tw < 1 S) | | | 50 | 50 | mA ks 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 4) id 
Operating free-air temperature range | °C fi 
Storage temperature range | = | | —65 to 150 |-65 to 150| °C |. 
L or S Package | 300 | = 300 °c 
260 [2 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the network ground terminal. 


2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the lesser of the two supply voltages. 
4. For operation of SN52702A and SN52702 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 3. 
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CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





SN52702A 


electrical characteristics at specified free-air temperature 








SN52702A 


Vec+ = 12V Vec+ =6V 
|. Vee—=-6V slo. - 
Rs < 2k2 

ey 
a oo 


x 
ae 
oe 


Full range 














"TEST CONDITIONSTt 





‘PARAMETER 



























Input offset voltage - 









- Average temperatu re coefficient. 
of input offset voltage : 






Input offset current 













Average temperature coefficient 





of input offset current - 





Input bias current 













| nput voltage range b= | 





"Maximum peak-to-peak. 
output voltage swing 


Large-signal differential 









* Prete 
Rg <2k2 BV/IN |. 

[se 135} 1935 
1530 


voltage amplification — 





Input resistance 









Output resistance. See Note 3 










Common-mode rejection ratio 









/AVi9/AVcc Power supply sensitivity 



















| Supply current ie No load, ie No signal 















Total power dissipation No load, No signal 






JAIL characteristics are specified under open- iGop Operation. ‘Full range.for SN52702A is —55°C to 125° Cc. ; 
JOTE 3:. This pworce value applies only: at thee enctes above a few hundred hertz because of the effects of drift and thermal feédback., 
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CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 







SN52702 - 


electrical characteristics at specified free-air temperature = 


SN52702 
Vec+ =12V Vec+ =6V 
Vec—=-6V | Vec—=-3V 
MIN TYP MAX 


f 


PARAMETER TEST CONDITIONSt 


| | 
Rs < 2k. 
ve. —55°C to 25°C 
Rs = 502 ° ; ofr 
25°C to 125°C 
Ae 
125°C 0. 
—55°C to 25°C 
of input offset current. 25°C to 125°C 
| 
Input bias current at 


ie aes 
nto 1400 2600 


Full range 
#25 V 


0 
ee 
nput resistance 
"Pp | Full range = 3 

0 


_ Input offset voltage 






NO 
o 


on 
N ‘ 
; C1 | 8 
: ~ fo WW J 









_ Average temperature coefficient 








of input offset voltage © 


oO 
ie) 
NO 






- lo Input offset current 


Average temperature coefficient, 


ayo 





—_ 


Input voltage range 


s 
|. fo} °o 
o N wn 

: wlolmo} f- 





| 
— 
oi 

| 
Ls) 








Maximum peak-to-peak _ 10.6 : 


i 


Output voltage swing 


V 





- Large-signal differential 







o=15V . 
RL > 100 k2 | 
Vo 


i i} 
+ 


voltage amplification 


380 700 ve. 


No: load No signal ~ 


: : 25 

Fi gah 7 kQ 

___300 700 | 2 
fice “Supplycurrent__————[Notoaa, __Nowignal_[ 25°C | 5 67 [2439 | ma 
Pp Total power dissipation : “ 19° 35 | mw 


t All characteristics are specified under open-loop operation. Full range for SN52702 is —55°C to 125°C. 
NOTE 3: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback, 
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CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





SN72702 
lectrical characteristics at specified free-air temperature, Vcc+ = 12 V, Vec— = —6 Vv 


i t 
PARAMETER TEST CONDITIONS MIN. TYP MAX] 
25°C 
Input offset voltage <€ 2k. 


Averace temperature coefficient 
“v0 Rg = 502 
of input offset voltage 















< 


Full Range 


Full Range 


~ 
or 





Average temperature coefficient = 0°C to 25°C 


25° Cto70°C 
Positive i 





of input offset cu rrent 


> 


> 






lip _ Input bias current 


i 
ao 
NO 
Oo 





Vy Input voltage range 









Maxim im eak-to-peak 
VopP Cee ee 10 106 






Output voltage swing 






| 1000 2600 
800 


Large-signal differential 
voltage amplification 






25 


~ 


3. 


on 


200 600 | 


te 


| : | 3 <r 
2Z12\s a ee) eee eS 
a < | OQ oO 


25° C 
2 100 kQ, 
25°C 
Full Range 
zc | 6 


25° Cc 

Full Range 
ne 0, See Note 3 25°C 
Ne joad, No signal — 25° Cc 


00 
Oo 


60 30 pe 


on 
PSL O 


ice) 
pO 





25°C 125 








No signal 


lan characteristics are specified under open- loop operation. Full range for SN72702 is O° c to 70°C. 
IOTE 3: This typical value applies only at iequencies: above a few hundred hertz because of the effects of drift and thermal feedback, 





meee SN52702, sii 


perating characteristics Vcc+ = 12 V, Vec— = —6 V, Ta = 25°C 


| TEST , : ALL TYPES 
3 PARAMETER TEST CONDITION 
| _rarawerer | etoune| ee = slain | MIN TYP _MAx| © 
od Pee (es a a 30 
Vi = 10 mv, | = 100 pF 10% 0% 
‘overshoot pest Pee Mp1, p= 100 pF | % 50% 
er oe Ce eu ee oe ee 20% 40% 
+17 


& 
=f 





BS _ Rise time 








Vius 


CL =100pF | 1.7 





: PERC 
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CIRCUIT TYPES SN52702A, SN52702. SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 











PARAMETER MEASUREMENT INFORMATION | 





INPUT VOLTAGE 
WAVEFORM 





INPUT VOLTAGE 
WAVEFORM 





FIGURE 2~GAIN-OF-100 AMPLIFIER 


THERMAL INFORMATION ~ 


SN52702A, SN52702 
DISSIPATION DERATING CURVE | 


Maximum Continuous Power Dissipation—mW 





Ta—Free-Air Temperature—°C 
FIGURE 3 
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CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AM PLIFIERS 





DEFINITION OF TERMS _ 


Input Offset Voltage (VjQ) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c Output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs) 
are inserted in series with the input leads. 


~ Average Tonite Coefficient of Input Offset Voltage (ayio) The ratio se the change i in input: offset voltage to the 


change i in free-air temperature. This is an average value for the specified temperature range. 


(Vio @ TA(1)) — (Vio @ TA(2))| 


where TA(1) and T A(z) are the specified jenipereture. extremes. 
— TA) — TA(2) ) 








Input Offset Current (110) The difference between the currents into the two input terminals with the output at zero 


volts, 


: Average Temperature! Coefficient Of input Offset Current (a io) The ratio of the change i in input offset current to tha! fd 
oa in irre: -air temperatura, This i is an average value for the specified temperature range. 


Jo @ Tait) — (jo @ Ta(2)) 


where T a(1) and Tat: 2) are ‘the specitied temperature extremes. 
~ Tat) — TAQ) (1) (2) 








Input Bi Bias Current (I 1B) The avetage of f the currents into the two input terminals with the output at zero volts. - 


Input Voltage Range (Vy) The range of voltage which’ if exceeded at either input terminal will cause the amplifier to 
cease functioning properly. 





Ma xinvnitin Peak-to-Peak Output Voltage Swing (Vopp) The maximum neak-to: peak output voltage which can be © 


obtained without waveform clipping when the quiescent d-c output voltage is zero. 


Large- Signal Differential Voltage Amplification (Ayp) The ratio of the peak -to- pe output voltage swing to the 2 


} change i in differential ‘nput voltage required to drive the output. 
woe “Anpat Reitetaee (r;) The resistance between the input terminals with either input grounded. 
Output Resistance (to) The resistance Between the output terminal and ground. 


, ‘Common- Mode Rejection Ratio (CMRR) The ratio of differential voltage amifilification to common-mode voltage 


amplification. This is measured by determining the ratio of a change in input common- -mode voltage to the resulting 


change in input offset voltage. 


- ~ Total Power Dissipation (Pp) The total. d-c power supplied to the device less any power: r delivered fon the device to. a 
~ doad. At no load: PD Vee 'cc++ Vec- -Icc_. : PP 


Rise Time (tr) The time required for: an LOU tpUt voltage step to change from 10% to 90% of its final value. 


= Overshoot The quotient of: 1) the ‘ar gest deviation of the output signal value from its” steady state value after a 
step- function change of the input signal, and (2) the difference between the Output signal values in the steady state 


before and after the step- function change of the input signal.. 


Slew Rate {SR)-The average time rate ‘of change of the closed-loop amplifier output voltage for a step-signal input. Slew 


_rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain. . 





Power Gupply Sensitivity (AVio/AVee) The ratio vot the change: in input offset voltage to the change i in supply voltages 
prosucing It. For these devices, both supply. voltages are varied gabiatibnl 
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CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICS | 


INPUT OFFSET CURRENT - INPUT OFFSET CURRENT | 
vs “VS 


_ FREE-AIR TEMPERATURE | SUPPLY VOLTAGES 
ore soe tity 
ae BEGE 


1.2 








11Q—!nput Offset Current—yA 
o 
o 





1j39—!nput Offset Current—uA 


0.2 
0.2 
0.1 
0 0 ! | 
-75 -50 -25 0 25 50 75 100 125 7 2 a Ee #10 +12 
T a—Free-Air Temperature--°C ~ eae | es = 
Voc—Supply Voltages—V 
FIGURE 4 _ | | FIGURES | 
_ INPUT BIAS CURRENT i INPUT BIAS CURRENT. 
; vs vs : 
FREE-AIR TEMPERATURE SUPPLY VOLTAGES 





cs eee Ee 


















8 4 
‘ cE RT Ee oe 
| 7 i so 
2 Bett | | alert 
3 5 ——— 
a Ger eT 
- (oa 
; oe pppoe tte dads Ch 
5 $ 2 
si = Lae SN52702A Lae T | 
go orn cs al eG 
| PEEEEEEHEE 
-75 -50 -25 0 25 50 75 100 125 | 7 sje 8 ENO Saar «HS 
- Ta~Free-Air Temperature—"C be | aie 2 i, Toe 
. Vcc—Supply Voitages—V 
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CIRCUIT TYPES SN52702A, $N52702, SN72702 
GENERAL- PURPOSE OPERATIONAL AMPLIFIERS 

















é 
2 
5 
£ 
ee Dir., 
os 
2g 
z 
€. 
. 3. 
£ 
= 
S 
> 


104 = 


AvD- Differential Voltage Amplifi 


Avp-—Differential Voltage Amplification 


| TYPICAL GHARACTERISTICS 


MAXIMUM PEAK-TO- os output VOLTAGE 





tow? Le 
100 





oe, Choma Loon 


10? 


[R= 202, Rp = 10k2 


F REQUENCY 
.. {for various lag compensations) 
Vec+=12V RL = 100k2 
Vec—~=-6V Ta = 25°C 


l/l 
pei ane mev 


tat ae 


MN 100 k 


10k 1M 


f—Frequency —Hz 


| FIGURE 8 | 


as SN52709A : 
LARGE-SIGNAL DIFFERENTIAL 
- VOLTAGE AMPLIFICATION 
: re 
FREQUENCY 









= Ayp at f=1 Hz 
12V. 








I Avp(o) = 


Pe > Vec+= 
| i 


a 
TIN 


10k 100k 1M 10M 









nt 
‘AVDIO) =1 


> Closed-Loop | 


f— Frequency—Hz 


_ FIGURE 9 









AVD(0) = 10] 

























1k 


SN52702A 
_ LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE Ce ee 


FR EQUE NCY 
aD various tag compensations) 


Avp atf=1 Hz | 
Vec+ = 12V 
“Vec—=-6V 


voto = 10, Cp = 1000 oor TT 
|R2= 2009, Re = 10k2 
ayant e2 SOTA 


Alin 


10M 100 M 


“AVD(0) = 


AVDIO) = = 100, C= QO, RF = = 10 kQ- 





100 1M 
" . f<Frequency—Hz 


_FIGURE11 | 








Avp-—Differential Voltage Amplification © 








LAG COMPENSATION CIRCUIT 
FOR FIGURES 8, 9, AND 10 





SN52702A 
LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 
i : NB. ; 
FREQUENCY 
:(for various lag compensations) 
104 
Voc+ = 12.V 
Vcec-=-6V 
Ru =100k2. 
103 A 


Avp\(0) = 100 


102 ac = 100 pF, Ri = 


10' 


Takia : 
C1 = 0.01uF, Ry cael 





f—Frequency—Hz 


_ FIGURE 10. 





LEAD. LAG COMPENSATION CIRCUIT 
FOR FIGURE 11 
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- CMR R—Common-Mode Rejection Ratio-dB 


A4Vi9/4Vcc—Power Supply Sensitivity—nV/V 


INPUT RESISTANCE 
vs 


FREE-AIR TEMPERATURE 


rj—Input Resistance—kQ 





Ta—Free-Air Temperature—°C 


FIGURE 12 


COMMON-MODE REJECTION RATIO 
Ep oe ga vs 
FREE-AIR TEMPERATURE 
110 


Voc+=12Vor6V 
Vec— = -0.5°Vec+ 


100 


' 90 


80 


70 





60: - 
—75 -—50 —25 d ; 125 


Ta—Free-Air Temperature—C 


FIGURE 14 


POWER SUPPLY SENSITIVITY 
vs 


Vec+ = 12 V or 6V 
Voc— = —0.5*Vecs 











TaF ree-Air Temperature—°C 


TEXAS INSTRUMENTS 
"INCORPORATED | a 


CIRCUIT TYPES SN52702A, SN52702; SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS = eee es | 


500 - 


400 


fo—Output Resistance—2 


110 


70 


CMR R—Common-Mode Rejection Ratio—dB 


!cc—Supply Current=mA ~ 





TYPICAL CHARACTERISTICS ts 


* OUTPUT RESISTANCE 
vs 


~FREE-AIR TEMPERATURE 








| 
| 
300 } : 
eS | 
200° 
‘ 100 
0 
—75 125 
Ta—Free-Air Temperature—°C 
FIGURE 13 | ! 
ee $SN52702A 
COMMON-MODE REJECTION RATIO 
VS 
FREQUENCY 





Vecr = 12Vor6V, 
Vcec— =-—0.5-Vcc+ 


Di at 
UN | nn | 












UII LTT 









» 
CTH UTTIN CUTTTIN ETE 
CAI ETM TTS TT 
wo ELLEN LUT USUI TET 
1k 10k 100 k “4M 10M 
. f—Frequency—Hz 
FIGURE 15 


‘SUPPLY CURRENT 
FREE-AIR TEMPERATURE 





Vec+ = 12 V 
Vee = -6.V 











- =75 -50 -25 0 2 80 75 100 125 


|. Ta~Free-Air Temperature—°C 


- FIGURE 17 





, PRINTED IN U.S.A 
Tl cannot. assume any responsibility for any circuits. shown 


0 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY E 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POS' : 


aad 


represent that. they are free from patent infringement. 


LINEAR Z CIRCUIT TYPES SN52709A, $N52709, SN72705 
INTEGRATED CIRCUITS HIGH-PERFORMANCE OPERATIONAL AMPLIFIER: 





‘SERIES 52/72 OPERATIONAL AMPLI FIERS | 
| featuring 


x) Common-Mode Input Range . .+10 V Typical | 
e Designed to be Interchangeable with Fairchild uATOIA, vw A709, and uA709C 
Maximum Peak-to-Peak Output Voltage Swing... 28 V Typical with 15 v Supplies 


description mS ee are schematic 


~ These Circuits are high-performance Operational | 
amplifiers, each having high-impedance differential 
_ inputs and a low-impedance output. Component 
matching, inherent. with silicon. monolithic : 
| circuit-fabrication techniques, produces an amplifier 23, FS ee 
with low-drift. and low-offset characteristics. = == 
Provisions are incorporated. within. the - circuit 
whereby external “components may be used to 
compensate. the amplifier for. stable operation under | 
various feedback or load conditions. These amplifiers ree 
are barrteterly useful for applications requiring = sonmvemnc,_ 
transfer generation: of Jinear_ or nonlinear. ae 
Guietions. Dy Sit a en ae | 


INPUT FREQUENCY 
COMPENSATION 





OUTPUT. 





oO FREQUENCY. 
“COMPENSATION 


The. “SN52709A circuit - features improved offset 

: characteristics, reduced: input: -current requirements, es * : 

and. lower ‘power dissipation when. compared to the SN52709 circuit. a addition, maximum values of the average =e 
temperature coefficients of offset eo and cu rent are guarariteed.” oh okt 


°Vcc— 


“ ee t valies shown are nominal. 


: The, SN52709A Pa §N52709 are ‘Ghatacterized: for operation over the full military temperature range of —55° Cc to 
| 125° C., The $N72709 i is s characterized a Operation. from O° c to 70° ¢. : ies 


terminal assignments _ . 


ee eer eee 7 : BA es ee ee eee 
"PLUG. IN PACKAGE | DUAL-IN-LINE-PACKAGE [| penpals : _ FLATPACKAGE 
(TOP VIEW) ae ge _ (TOP view ee (TOP VIEW) | : es ne 


INPUT. ouTpuT. INPUT. ©.OUTPUT. 
~ EREO. OUT- FREQ. - FREQ. OUT- FREQ. 
NC. COMP. A Vee: PUT COMP. NC COMP. A Vec+ PUT COMP. 


OUTPUT. 
FREQUENCY ; if 
“NCee COMP. Pe NC NCO INPUT INV) NON- Vec— NC >” “INPUT” INV* NON- Vcc— 


» FREQ. INPUT: INV FREQ. INPUT. INV NC. INPUT 


NON- 
FREQ: “INPUT. INV 
COMP. B ; INPUT 


-PIN.4 ISIN ELECTRICAL wage oe - ere eee “ as = si ae te PIN SIS IN ELECTRICAL °°” 
CONTACT WITH THE CASE pe ae te cag EAS ae : Sree aati CONTACT WITH THE CASE ghd 


‘COMP. B INPUT : ; COMP. B » INPUT 





Nc —No internal ‘connection — 


voltages specified — . 
Throughout this data sheet, supply voltagas 4 are specified either < as a range or asa specific vie. A positive: evoltage with- 
in. 1 the specified Henge (or of: the specified value) is applied to VCH, and an equal negative voltage i is. applied: to Vec—- 
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_ CIRCUIT TYPES SN52709A, SN52709,°SN72709 
HIGH-PERFORMANCE OPERATIONAL "AMPLIFIERS ; 






absolute maximum ratings over r operating free-air ‘temperature range (unless otherwise noted) 


|SN52709A, 
SN62709 : 


'8N72709 | unt - 


Supply voltage Voc+ (see Note 1) 
_ Supply voltage Vcc_ (see Note 1) 
Differential input voltage (see Note 2) __ 


Input voltage (either input, ‘see Notes 1 and 3) | | - - | a | 


Duration of output short-circuit (see Note 4) [Bees i Sige : es 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 5) 200. | mit | : 
Operating free-air temperature range 7 aa a Pas eer [Bee] oer mace 
Storage temperature range . | a ee ae ane ar to 7150. Bae 
Lead temperature 1/16 inch from case for 60. seconds ee oes Package" “br  30000~C” 


Lead temperature 1/16 inch from case for 10: seconds ae N or P Package [260 | 


NOTES: 1. All voltage values unless otherwise noted, are with respect to ine zero reference level iground) of the ‘supply voltages where the : 

zero reference level is the midpoint between VCC+ and Vcc—. red 
Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. ah RTS 
. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or. 10 volts, whichever is, Hess. 
The output may be shorted to ground or either power supply. i 
. For operation of SN52709A and SN52709 above 70°C free- -air temperature, ‘refer to Dissipation Derating Curve, Figure 1. 


electrical characteristics at specified free-air temperature, Vcc: =+9 Vv to +15V (unless otherwise pte | 
TEST CONDITIONSt | __SNB2708 


ce Typt wan MIN typi MAK 
Rs = 502 ra r a 

—55° C to 25°C ; ; 
Rg 10K | 2 


| 25 “Cap 126°C ee 








QRON 















PARAMETER 










VIO Input offset voltage Rs < 10 kQ.: 






Average temperature coefficient 





of input offset voltage 








Input offset current 










a a ik 


Average temperature coefficient 
of input offset current 
















Input voltage range 





Maximum peak-to-peak 
VQppP 
















output voltage swing 





ae 
[sc | 00 
ae [esther [aos 70000] 5 
> omine Tgee e eae 
f a 
As < 1040. a IO 












Voce = #15 V,, 
ate ici V 


Large-signal differential 






voltage amplification 


Input resistance 

















cM RR ‘Common-mode rejection ratio 


' IAVio/4Vce Power supply sensitivity 





. } Voce: : 15 v. No load, 


IC ae Si | Gurren 
ce ; yey: a No signal. 






Vect = 415 V, No load, 
No signal 





Total power dissipation 


Tan characteristics are epecirled under open- oe operation Pal range for SNb47t09A and SN62709 is 55° oa to 125° c. 


Fall typical values are at Vecs = =+15V. 0° EE ee ood : Ae Ne oe 
Note 6: This typical value epi lies only at frequencies above a few hundred hertz because of the effects of rift and thermal feedback, 
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CIRCUIT TYPES SN52709A, SN52709, SN72709 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





electrical characteristics at specified free-air temperature (unless otherwise noted Vcc = +15 V) 


PARAMETER TEST CONDITIONSt | ——SN2z08 
| & eee ore | | MIN TYP A 

w | | Vec: =#9Vto#15V, 25°C : 

—1Mo Input offset voltage Rg < 10k2 . Full range 

lj Input offset t . = 
n -O e = > ) 
| iO , pu set curren Vocz =29Vto+15V | Full range | 750 
iB nas | 





= 
x 





oo 






= 
o 
oOo 
oi 
S 






Input ny t V t9VtotI5BV ee ae 
abs n ias curren . 
| . : CCt i Full range 


~~ 
ol 


R, > 10k2 aa La 
ale Full range 


Ry =2kQ 25°C 
15,000 45,000. 


> . . 
so 25°C 
<€2kQ, V9 =+10V 
. Full range 12,000 ~ 





NER 
| , 
No 
oo 


Maximum peak-to-peak 





Vopp 








NO 
jo) 
N 
Lo») 


output voltage swing 






NO 
j 


Large-signal differential 
AVD 


voltage amplification 






ol 
© 







25°C 2 
| Fullrange | 


‘Vo =0, SeeNote6 | 25°C 150 


rj . Input resistance 


ie) 


o 
i 
lox 
re) 






+ 
co 
i+ 
5 
Cc 


Output resistance _ 





90 B 
200 [WV | 
a0 200 [| mw | 


Q. 
oO 


CMR Common-mode rejection ratio — 
AVi0/4Vcc Power supply sensitivity | 





Re 
Re : 
Rg <10k2 © 25°C. + 
| Rg <10kQ | oy ea 
| 25 






PDH > Total power dissipation 


(2) 
ol 


| TAI characteristics are specified under open-loop operation. Full range for SN72709 is O°C to 70°C. . ee as 
| NOTE 6: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback,’ 
: . | =e . a ; aoe: on ; ee Oe pane 
operating characteristics Vcc: = +9 V to+15V, TA =25 C 
| S75 | ok. ee oe ee ~ SN52709A — 
SN52709. 
~~ §N72709 
Pp MAX| 
1 






PARAMETER _ | | TEST CONDITIONS 


Rise time oF =0 





‘Vi =20mV, RL =2k2, See Figure 2 


Overshoot _ | CL = 100 pF | 2 6% “30% : 
THERMAL INFORMATION ——_‘ | PARAMETER MEASUREMENT INFORMATION 
- §N52709A,SN52709. | 7 : baa i 


DISSIPATION DERATING CURVE 






Maximum Continuous Power Dissipation—mW 





: VI : : 
a eee : ‘ (0) OUTPUT 
"INPUT VOLTAGE oa - 
_. WAVEFORM 
PKG | 
L&s 8.6mW/°C 115°C 
P10 mw/°C_—-120°C 
N/A... 125°C 
70 80 90 100 110 120 130 
Ta—Free-Air Temperature—C > 
| FIGURE 1 _— se FIGURE 2—RISE TIME AND SLEW RATE 
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CIRCUIT TYPES SN52709A, SN52709, SN72709 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 


~ DEFINITIONOF TERMS 


‘Input. Offset Voltage (Vio) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two ee! resistances (Rs) 
are inserted in series with the npn leads. : : 


: Average Temperature Coefficient of input Offset Vole: (av10) The ratio of the change in input offset dl to the 
change in free-air temperature. This i is an average value for the specified temperature range. 

z (Vio @ TA(1)) - - (VID @ TA(2)) 
TA(1) — TA(2) 

Input Offset Current (ljO) The difference between the currents into the two input ‘ermninals with the output at zero 
volts, ae 


aVIO- where TAC) and T (2) are. the specified temperature extremes, 








Average Temperature Coefficient Of Input Offset Current (ay 10) The ratio of the change | in insu offset c current to the 

change in free- -air temperature. This is an average value for the specified temperature range. 

(lo @ Ta(1)) — (lo @ Ta(2)) 
Tait) — TA(2) 

Input Bias Current (I iB) The average of the currents into the two input terminals with the output at zero volts. 





Q| 10 where T A(1) and T (2) are the specified temperature extremes. 








: . Input Voltage Range (V1) The range of ae which if exceeded at either input terminal will cause the amplifier to 
* cease eUBE HONING properly. a ; 


Maximum Peak-to-Peak Output Voltage Swing (Vopp) ‘The maximum peak-to- “peak output voltage which can be © 
obtained without waveform clipping when the quiescent ae | output voltage i is zero. 


iar! Signal Differential Voltage Amplification (Avoy. The ratio of the peak-to- seek output voltage swing to the , 
change in differential input voltage hednlies to drive the output. : 


bat Resistance (rj) The resistance between the input terminals with either input grounded. 

Output Resistance (ro) The resistance between the output terminal and ground. 

‘Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode ere to the resulting 


change in input offset voltage. 


Power Supply Sensitivity (AV|Q/AVcCc) The ratio of the change in input offset voltage to the ehenae in supply voltages 
hroducing it. For these devices, both supply voltages are varied symmetrically. 


Total Power Dissipation (Pp) The total d-c power supplied to the device less any Rowe delivered from the device toa 
load. At no load: Aue Vec+'!lcc+ + Vec—" ICC. 


Rise Time Bue The t time scuired for an output voltage step to change from 10% to 90% of its final value. 
Overshoot The quotient ‘of: (1) the largest deviation of the output signal vanie from its steady-state value after a 


step-function change of the input signal, and (2) the difference between the output, sional values in the steady state 
before and after the step-function change of the input signal. 


Siew Rate (SR) The average time rate of change of the closed-loop amplifier output for a step-signal input, Slew rate is 
_ measured between specified output levels (O and 10 volts for this device) with feedback adjusted for unity gain. 
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CIRCUIT TYPES SN52709A, SN52709, SN72709 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 








_- TYPICAL CHARACTERISTICS 
(unless designated maximum or minimum) 












INPUT OFFSET CURRENT INPUT BIAS CURRENT INPUT BIAS CURRENT 
2 OVS . vs as vs 
_. FREE-AIR TEMPERATURE . FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
100 . 
aie Vecs = #15V 
:. 80. t < 
a © 
: o He 
& c 
LS 3 3 
g 8 
Pe a 
40 } 3 5 
se NM i i 
l | 
) & a 
fe 20 TP pane om 
“75 -50 9250 Lo eae 75 ar 125 , “75-50 “25 0 25. 50... 75. 100. 125 
Ta-Free-Air Temperature—°C ear TA~Free-Air Temperature--°C re a iVecsz|—Supply Voltage—V 
FIGURE 3 _ FIGURE 4 J . FIGURES5 
. as : -. 'SN52709A 
INPUT VOLTAGE RANGE INPUT RESISTANCE ; _ COMMON-MODE nore on RATIO 
MS OVS 


SUPPLY VOLTAGE. oo - PREE-AIR TEMPERATURE oe eee TEMPERATURE 


At 


_ry-tnput Resistance—kQ 





Se 
(CIN 





Cooper 


(CMRR—Common:Mode Rejection Ratio—dB 
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CIRCUIT TYPES SN52709A, SN52709, SN72709 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS — ed 





‘TYPICAL CHARACTERISTICS —_— an 
(unless designated maximum or minimum) 


SN52709A, SN52709 SN72709 


OPEN-LOOP LARGE-SIGNAL OPEN-LOOP LARGE-SIGNAL OPEN-LOOP LARGE- SIGNAL | 
DIFFERENTIAL VOLTAGE AMPLIFICATION DIFFERENTIAL VOLTAGE AMPLIFICATION DIFFERENTIAL VOLTAGE AMPLIFICATION 
vs vs vs 
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Ayp-—Differential Voitage Amplification 
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Avp—Closed-Loop Differential Voitage Amplification . 
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SN52709A, SN52709 
VOLTAGE TRANSFER 
_ CHARACTERISTICS 





| Vecs = #15 V 
RL =10k2 
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FIGURE 20 
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CIRCUIT TYPES SN52709A, SN52709, SN72709° 


Vo—Output Voltage—V 


Normalized Frequency Characteristic 
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TYPICAL CHARACTERISTICS 


SN72709 


VOLTAGE TRANSFER 
CHARACTERISTICS 


Voce = #15 V 
Ry =10k2 
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J LINEAR INTEGRATED. 


CIRCUIT TYPES SN52741, SN72741 


‘CIRCUITS HGH PERFORMANCE. OPERATIONAL AMPLIFIERS | 





@ Short-Circuit Protection e 


e Offset-Voltage Null Capability e 
e Large Common-Mode and | e 


Differential Voltage Ranges 


description 


The SN52741 and SN72741 are high- -performance 





| _ operational amplifiers, featuring offset-voltage null 
capability. ; | | | 


_ The high common-mode input voltage range and the 
absence of latch-up make the amplifier ideal for volt- 
age-follower applications. The devices are short-cir- 

cuit protected and the internal frequency compensa- 
tion ensures stability without external components. A 
low-value potentiometer may be connected between 
the offset null inputs to null out the offset voltage as 
shown in Figur 11. | 


The SN52741. is characterized. fae operation over the 
full military temperature range of —55°C to 125°C; 
the SN72741 ‘is characterized: for operation from 0°C 
to 70° Cc. | 


terminal assignments 


JORNDUAL-IN-LINE - [| — L PLUG-IN PACKAGE 
PACKAGE (TOP VIEW) (TOP VIEW) 


OFFSET 
our. nuLL ss 

Vec+ PUT) NZ NC ae OFFSET 

NULL 

NI 


No Frequency Compensation nenaues 
Low Power Consumption = 


No Latch-up 


Same Pin Assignments as SN52709/SN72709 





schematic 
INVERTING 
INPUT 7 
Vec+ 
NON. 
INVERTING o 
INPUT 
0 OUTPUT 
OFFSET 
NULL o 
N2 
OFFSET ° Vcc 





-NULL o 
Nt 


COMPONENT VAL.UES SHOWN ARE NOMINAL 


P DUAL-IN-LINE 

PACKAGE _ 
(TOP VIEW) 

“OFFSET OFFSET 

OUT “NULL Vec+ OUTPUT a 


HIEL|® ®©® OOO 


Z FLAT PACKAGE 
(TOP VIEW) 


“NON- SS “OFFSET 


: INV. NULL » 
: _ INPUT _N2 
= L__. nae eee eo Vec- 
N DEES mie NC Voec-.._N PIN 4 is IN. ELECTRICAL 
Ni” ANPUT: os mt CONTACT WITH THE CASE 


_NC—No internal connection 
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| CIRCUIT TYPES SN52741, SN72741 
HIGH-PERFORMANCE 0 PERATIONAL AMPLIFIERS 





absolute maximum ratings over Operating free-air temperature range (unless otherwise noted) 


[swea7ai | sn7a7ai [u 
es a 
eco 
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Supply voltage Voc+ (see Note 1) 22 | 
Supply voltage Vcc— (see Note 1) b 
Differential input voltage (see Note 2) 
Input voltage (either input, see Notes 1 and 3) : 
300. 
260° 


Voltage between either offset null terminal (N1/N2) and Vcc 












Duration of output short-circuit (see Note 4) : 






= 


Continuous total power dissipation at (or below) 55°C free-air temperature (see Note 5) 


18 
£30 
300 








—65to 150| © 
_ Lead temperature 1/16 inch from case for 10 seconds NorP Package = -ggor= 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the 
zero reference level is the midpoint between Vcc} and Vcc_. - ee ie 2 | 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. : 
3. .The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
4. The output may be shorted to ground or either power supply. For the SN52741 only, the unlimited duration of the * corcu 
applies at (or below) 125°C case temperature or 75°C free-air temperature. ag 
5. For operation above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 12. — 


Operating free-air temperature range ; —55 to 125 °C. 
Storage temperature range ee ae a | 3 i‘ 165 to 150 ee 
Lead temperature 1/16 inch from case for 60 seconds J, L, or Z Package: | 300° | 300 | °C 
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electrical characteristics at specified free-air temperature, VC¢C+ = 15V,VCC—=—-15V 
N52741.—~CO*~*W ~§N72741 


= UNIT 
eee ~ | MIN- TYP) MAX | MIN TYP MAX |. 
nput offset voltage < — ——} m 


arise | 5 
AV10(adj) Offset voltage adjust range — 25°C: #155 | 


| 0 200 20. 200 40a | " 





PARAMETER TEST CONDITIONST 





25°C . 
Full range 
“eee Ga ee 
Full range — ot i 
25°C 
2620 oe 






lo Input offset current | 


Input bias current 





















“Input voltage range 


Rp = 10 kQ 
Rp > 10 kQ> 
Roe (ore SP eon ae A 
AL = 2ko, | 25°C 
.|VQ =+10V | Full range 
Vo =O0V, 4 wh 
ee ne 






Maximum peak-to-peak 
VopP Stouts ss 


output voltage swing 












20,000. 200,000. 
ae 


12 
12 
24 
“Fullrange | 24 
20 
20 







Large-signal differential 
voltage amplification | 











Input resistance 


Output resistance 







ae 
IB Oe 
Full range 


| Lee 
Rs < 10 k2 : 
i _. | Full range 


_____ Short-circuit output current _ 
an No load, 25°C 


Input capacitance 






jomRR -Common-mode rejection ratio. 








| Rg <10k2 
< 


AVi0/AVcc Power supply sensitivity — - 


Su ly current - 
san eS No signal | Full range 


ea Ne loads, Oe : ene oe ee ere: Oe 
PH Total power dissipation © eg — —~ mw 
| ay ay as _ [No signal | Full range | 


aa 
© 
00 
oi 


TAll characteristics are specified under open-loop operation. Full range for SN52741 is —55°C to 125°C and for SN72741 is OC to. 70°C. 
“NOTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback. 
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CIRCUIT TYPES $N52741, SN72741 
HIGH- PERFORMANCE OPERATIONAL AMPLIFIERS 





operating characteristics, Voce = 5 V, Vec- =—15 V, ots 25°C 


| | [___susarat Sg ee 
| PARAMETER ; TEST CONDITIONS 

| | | MIN TYP MAX __ | MIN TYP | MAX | 

Rise time Vp=20mV, RL =2kQ, tos 03 


’  Overshoot | Cy = 100 pF, See Figure 1 





aA 2 : Vv) =10V, Rp =2kQ, 
Slew rate at unity gain 
{ Cy = 100 pF, See Figure 1 





DEFINITION OF TERMS | 


Input Offset Voltage: (Vio) The d-c voltage which must be applied between the input terminals to force the quiescent 
_ d-c output voltage to zero. The input offset voltage may also be defined for the case where. two equal resistances (Rs) 
are inserted in series with the input leads. 


Input Offset Current (110) The difference between the currents into the two input terminals with the output at zero 
volts. : 


Input Bias Current (1}g) The average of the currents into the two input terminals with the output at zero volts. 


Input Voltage Range (Vj) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to 
cease functioning properly. 


Maximum Peak-to- Peak Output Voltage Swing (Vopp) ‘The maximum peak- to- -peak output voltage’ which can be 
: obtained without waveform clipping when the quiescent d-c output voltage is zero. 


Large- -Signal Differential Voltage Amplification (Ayp) The ratio. of the peak-to-peak output eioleae swing to the 
change i in differential input voltage required to drive the output. 


Input Resistance (rj) The resistance between the input terminals with either Inpat grouped: 
Output Resistance (ro) The resistance between the output terminal and ground. | 
input Capacitance (Cj) The capacitance between the input terminals with either input grounded. 


‘Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to. common-mode voltage 


amplification.. This is measured by determining the.ratio of a change in input common-mode voltage to the resulting | 


_ change in input offset voltage. 


Power Supply Sensitivity (AVio/AVcc) The ratio of the change in input offset voltage to. the change in supply voltages 
producing it. For these devices, both supply voltages are varied symmetrically. 


Short-Circuit Output Current (los) The maximum pueptie current available from the amplifier with me output shorted 
to ground or to either supply. eS cee 3 : 


--. Total Power Dissipation (Pp) The total a -C power supplied: to the device ae any power delivered from the Geuice toa 
load. At no load: Pp = Vcc+ * Icc+ + Vec— * Iec_. 


_ Rise Time (ty) The time required for an output voltage step to change from 10% to 90% e its final value. 


Overshoot The quotient of: (1) the largest deviation of the output signal value from its sea state value after a 


_ Step- -function change of the input signal, and (2) the difference between the output signal values i in the steady state 
| before and after the step- ‘function change of the input signal. | 


7 Slew Rate. (SR) The average time rate of change of the closed-loop. amplifier acta voltage fora 'steo. jana input. Slew 
rate is measured between specified output levels (0 and 0 volts for this device) with feedback adjusted for unity gain. 





TEXAS, INSTRUMENTS 


INCORPORATE 
POST OFFICE BOX 5012 e DALLAS, ‘TEXAS 75222 


ss CIRCUIT TYPES SN52741, $N72741 
HIGH-PERFORMANCE OPERATIONAL AMP! : 





~ PARAMETER MEASUREMENT INFORMATION 


| INPUT VOLTAGE 
‘ | WAVEFORM 





TEST CIRCUIT 
FIGURE 1—RISE TIME, OVERSHOOT, AND SLEW RATE 


TYPICAL CHARACTERISTICS 
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Vopp—Maximum Peak-to-Peak Gutput Voitage—V . 


Vopp—Maximum Peak-to-Peak Output Voitage—V 
NR 
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Vo—Output Voltage —-mV 
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Ayp— Differential Voltage Amplification: 





OPEN-LOOP LARGE-SIGNAL | 
DIFFERENTIAL 
VOLTAGE AMPLIFICATION 

_ VS 
SUPPLY VOLTAGE 





























4 6 8 10 12 14 16 18 20 
Voce | —Supply Voitage—V 


FIGURE 6 


OUTPUT VOLTAGE. — 
vs 
ELAPSED TIME 





t—-Time—ys 


FIGURE 9 


TYPICAL CHARACTERISTICS 


COMMON-MODE REJECTION RATIO 
vs 


FREQUENCY 


. CMRR—Common-Mode Rejection Ratio—dB . 


1 10 100 14k 10k 100k 
f—Frequency—Hz 


FIGURE 8 


“TYPICAL APPLICATION DATA 





‘FIGURE 11-INPUT OFFSET VOLTAGE NULL CIRCUIT 
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Maximum Continuous Power Dissipation—mW 








LIFIERS 


OPEN-LOOP LARGE-SIGNAL. 
DIFFERENTIAL 
VOLTAGE AMPLIFICATION 
vs 
FREQUENCY 

f eae 
Vec+= 15 V 











Ayp—Differentiai Voltage Amplification 


PT | ee 
SEDeae 
Bis ea 
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FIGURE 7 


VOLTAGE-FOLLOWER . 
LARGE-SIGNAL PULSE RESPONSE 


: a ee ae 
100 M 
S Vec-=-15V 
my | Bee 2ke 
peels) Cy = 100 pF 
/ 1\) Ta = 28°C 
OUTPUT 
0 aed 


SaamunUEE 
CehelN 
= leeches 
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FIGURE 10 


THERMAL INFORMATION — 
DISSIPATION DERATING CURVE 


-- DERATE 
~ 5.26mwiec. . 
8.3 mwCc- 
10.0 mw/°C | 
11.1 mw? 


60 70 80 90 100 17110 120 130 


aR A-F ree-Air Temperature—°C 
FIGURE 12 
PRINTED IN U.S.A. 


Ti cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 


TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIA 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBL . 
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LINEAR INTEGRATED 


CIRCUITS DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIER 


@ No frequency Compensation Required 
e Low Power Consumption 

o “Short-Circuit Protection 

e Offset-Voltage Null Capability 


description 


‘The “§N52747_ and SN72747 are dual high- 


performance Operational amplifiers, featuring offset- 
voltage null capability. Each haif is electrically similar 


2 $N52741/SN72741. 


The high ¢ common- ‘moda input voltage range ar the — 
absence of latch-up make the amplifiers ideal for. 


voltage-follower applications, The devices are short- 


circuit protected and the internal frequency compen- 


sation ensures stability without external components. 
A low-value - potentiometer » may be connected 


between the: offset null inputs to null, out the offset 
: voltage as shown j in Figute 3. ) : 


The e SN52747 is character teed for operation over the hooey 
full. military temperature range of —55°C to 125°C; | 
the SN72747 is characterized for Operation from 0" se he 


to 70° Ge 


"schematic (each amplifier) = 


“INVERTING. 
“oINPUF © 


~ ENON- 
“INVERTING 
—ANPUT ~ 


OFFSET. 
~ NULL 
oc NA. 
oe OFFSET : 
a NULL 
NQ ore? 


Component values shown are. nominal. ~ 








CIRCUIT TYPES SN52747, $N7274 





e Large Common-Mode and } . 
Differential Voltage Ranges 
e No Latch-up , 


e Designed to be Interchangeable with . 
Fairchild wA747 and uA747C 


J OR N DUAL-IN-LINE | 
PACKAGE (TOP VIEW) 


AMPLIFIERNO.1  -——s«CAMPLUFIERRNO.2 


"INVERT. NONIN- OFFSET Vec— OFFSET NONIN- INVERT. 


ING. VERTING NULL ee = NULL VERTING. ING . 
INPUT INPUT .-1N2 ee 2N2— INPUT INPUT 


AMPLIFIER NO. 1 ee. AMPLIFIER NO. 2. 


NC—No internal connection 


TO OTHER 
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“CIRCUIT TYPES $N52747, $N72787 


DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 
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| 
: PARAMETER | “TEST CONDITIONST 


Voted Offset voltage adjust range 





Sheolite maximum ratings over Sperating tise -air Gainer atire: range ens otherwise noted) 


cance eee eee sNez747 SN72747_[ UNIT 















Supply voltage VGc+ (see Note 1) 
Supply voltage Vcc— (see Note 1) 








Differential input voltage (see Note 2) “a 


Input voltage (either input, see Notes 1 and 3) > 3 
Voltage between either offset null terminal (N1/N2) and Vcc... - ea 
Duration of output short-circuit (see Note 4) . | 
“Continuous total dissipation at (or below) 70°C : 

free-air temperature (see Note 5) Teresi | 60 _[ or" 
Operating free-air temperature range 
Storage temperature range ; 


Lead temperature 1/16 inch from case for 60 seconds J package Sf a 
Fi package | —-350- [260 C 


NOTES: 17. All voltage values, unless otherwise noted, are with respect to the zero. ‘reference level (ground) of the supply voltages where 
the zero reference level is the midpoint: between Vcc+ and Vcc—. 
2. Differential voltages are at the noninverting input terminal with respect to ‘the inverting input terminal. 
. 3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. . 
4. The output may be shorted to ground or either power supply. For the SN52747 only, the unlimited duration of the short-circuit 
applies at (or below) 125°C case temperature or 75°C free-air temperature. 
5. For Operation of SN52747 above 70°C free-air temperature. refer to Dissipation Derating Curve, Figure 2, 


‘electrical characteristics at a free- air temperature, VCC+ = 15 V, Vcc— = = V 


SN52747° Ne 


7 25°C 
MV In t offset voltage Re < 10 kQ Pare 


20 
Ful range 00 
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Lead temperature 1/16 inch from case for 10 seconds 
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=a 


ho ‘Input offset current 


lip _ _., Input bias euivent 1500 300 
= 
28 
Rua 2KO A a SS RES 
C2 LT A ER 
“ALD ako, 
Vo =210V a a 
eects oad eae a a 8 


“V9 = OV, 


See Note 5 
—- a 
< 10 kQ oak 
Coe eee e 
a Ce 
[ No Toad, eee el 







Vy Input voltage range 


i+ 
Nix 
4 
NO 
© 


2 
+ 
-_ 
N 
ae 
ond 
ie) 


Maximum peak-to-peak 


3 =] 


Vopp. 
OF Output voltage swing 



















Large-signal differential 
voltage amplification 
- Input resistance 









1 fo Output resistance . 








Input capacitance * 





CMRR Common-mode rejection ratio 





AMiolaVec Power supply aenEMIEY, 




















ee SaaBly current. 





No signal - | Fullrange _| | Fullrange | 


No load, 28°C 
No signal Full range 
VorlVon es nc 


TAN eharactaristies are specified under open- loop operation. Full range for SN52747 is ~55°C to 125°C and for SN72747 is O°C to 70°C. 
NOTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal.feedback. 
For definitions of terms, mechanical data, and oraering instructions, see the SN52741/SN72741 data sheet dated November 1970. 










Power Wissipation 
(each amplifier) 





Channel, separation 
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- DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 










operating characteristics, Vcct+ = 15 V, Vec— = —-15V, Ta = 25°C 







SN52747 | SN72747_ 
TEST CONDITIONS SPREE 
Zs MIN TYP MAX | MIN TYP MAX 


Ci =100pF, See Figure 1 
Vv, =10V, Ry =2kQ, 
C, = 100 pF, See Figure 1 








PARAMETER 













eS eSS TRE BEE ee Pye 





INPUT VOLTAGE 
WAVEFORM 





Ci = 100 pF 





TESTCIRCUIT 
FIGURE 1—RISE TIME, OVERSHOOT, AND SLEW RATE 





' THERMAL INFORMATION TYPICAL APPLICATION DATA 


DISSIPATION DERATING CURVE 


eee -DERATE FROM 
TOTAL PACKAGE =. 11.4 mW/°C_ 80°C 


100 eee Pres 11.1 mW/°C 105°C 
oe 





Maximum Continuous Power Dissipation—mW 


0 90 100 110 41120 ©8130 
~ Ta—Free-Air Temperature—°C 


FIGURE2 ee FIGURE 3—-INPUT OFFSET VOLTAGE NULL CIRCUIT — 
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CIRCUIT TYPES SN52747, SN72747_ ; 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS — : 





TYPICAL CHARACTERISTICS - 3 
tare 7 ae eg os MAXIMUM PEAK-TO-PEAK 
_ INPUT OFFSET CURRENT | INPUT BIAS CURRENT OUTPUT VOLTAGE ~ 




















































































































ge 7 | | Ge | h, ah fs Hesdanigaery sree 
FREE-AIR TEMPERATURE _ FREE-AIR TEMPERATURE om LOAD RESISTANCE 
400 — 
= : A 15 V | . 
cct o 
ia : Moos iv £ 
bs . { : = { i ; > 
ee a Too ee 
« oe 2 i : 5 
é § pt 6 
5 3 AY SN72747 +e | a | 3 
: 2 Pa ee, 3 
P : Fe acie 2 
g = 100 ~~ : — : 
_ Lu see 7 
——— Prey = ' a. 
| F | E 
a. eee 
—60 —40 —20 0 20 40 60 80 100 120.140 a -40 —20 0 20 40 60 80 100 120 140 
| Ta—Free-Air Temperature—°C Ta—Free-Air Temperature—"C RL —Load Resistance—k% 
FIGURE 4 FIGURE 5 : FIGURE 6 
OPEN-LOOP LARGE-SIGNAL vet Re OPEN-LOOP LARGE-SIGNAL 
MAXIMUM PEAK-TO-PEAK DIFFERENTIAL . DIFFERENTIAL . 
OUTPUT VOLTAGE - ‘ VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION | 
vs vs vs 
FREQUENCY : . SUPPLY VOLTAGE FREQUENCY 
40 4x 105 
36 AL Vect+= 15 V | 
Vec—=-15V 

















ie 
| Ta = 25°C 


a eae 
CAME UTM AC ETT TP 
EIN EAT AMIE ETT 
CLIT ERATE NINE TUT | 
CTA CTT oo | r 
LI TAA EIN galeiha BRE: 

Oo 2 4 6 8 10 12 #14 6 18 20 


100 ik 10-k 100 k iM : ; dj 10, 100° 1k. 10k 100k 1M 10M 100M 
Woes | --Supply Voltage—V 





> 
x 
= 
o 
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Ayo—Differential Voltage Amplification 
Avo-—Differential Voltage Amplification 








Vopp—Maximum Peak-to-Peak Output Voltage—V 


























f—Frequency—Hz f—Frequency— Hz odie: 


FIGURE 7 | FIGURE 8 FIGURE 9 
COMMON-MODE REJECTION RATIO OUTPUT VOLTAGE ‘ ne 9a | 
“vs vs 7 ol VOLTAGE-FOLLOWER 





FREQUENCY — = ELAPSED TIME LARGE-SIGNAL PULSE RESPONSE 



































Vo-Output Voltage -mV 








: iInput-and Output Voltages—V 





CMRR-Common-Mode Rejection Ratio—dB 




















1 10 100 tk 10k 100k 1M 10M 100M 





f—F requency—Hz 


t—Time—ps 


FIGURE1O,. © FIGURE TT Abe 9% RIGURE 12 
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CIRCUIT TYPES SN52748, SN72748 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 


LINEAR | 
INTEGRATED CIRCUITS 





_@ Frequency and Transient Response Characteristics Adjustabie 


@  Short-Circuit Protection - @. Low Power Consumption 
© Offset-Voltage Null Capability = ¢ No Latch-up ibs 
e Large Common-Mode and — _ @ Same Pin Assignments as SN52709/SN72709 


Differential Voltage Ranges 


description 


The SN52748 and SN72748 are high-performance 


operational amplifiers: They offer the same advan- 


__» tages and desirable features as the SN52741 and © 
~ §N72741 with the exception of interna! compen- 


sation. The external compensation of the SN52748 


and SN72748 allows the changing of the frequency ~ 


‘response (when the closed-ioop gain is greater than 


unity) for applications requiring wider bandwidth: or 


higher slew rate. These circuits feature high gain, large 
differential and common-mode input voltage range, 


output short-circuit protection, and may be compen- | 
— ‘sated under unity-gain conditions with a single 30-pF 
capacitor. A potentiometer may be connected — 
between the offset null inputs, as shown in Figure 12, — 


‘to null out the offset voltage. — 


schematic 


Sia COMPENSATION 
INVERTING .; O 
INPUT 








“NON 
INVERTING & 
INPUT . 


"” OFFSET 
NULL © 
(N2) 


OFFSET 
- NULL/COMP O— 
COMMON (N14) 


COMPONENT VALUES SHOWN ARE NOMINAL 





‘The SN52748 is characterized for operation over the 
_. full military temperature range of —5E°C to 125°C; 
the SN72748 is characterized for operation from 0°C 
to 70°C. a a ee eee es ee ae 


terminal assignments 


_ PDUAL-IN-LINE~ | 
PACKAGE 
(TOP VIEW) 
OFFSET ms OFFSET. 


eae ssa Da : : © OUTS” NULE .M : : ; a ane “4 eae coed ouT~ NULE ; a Ne 
Nc. COMP. Vec+ PUT. (N2) eo : wy COMP. Voce. PUT)” (N2) 


fo OFFSET. aa, i om ne 
NULL/COMP : : “ an no a 6 | 5. 
(N1) a ; SA. Vecs Ee jal 


2 FLAT PACKAGE _ 
(TOP VIEW) ; 


EL PLUG-IN PACKAGE 


JOR NDUAL-IN-LINE — eG IM | 
(TOP VIEW) 


| PACKAGE (TOP VIEW) 
wee | c oo y OFFSET : 
Veéc+ OUTPUT NULL NC 


(N2) : 


COMP’ 


INPUT. : : 
: Veo- oP ae eee ne 1. 

PIN 4ISIN ELECTRICAL J... OFFSET. ANY 
CONTACT WITH THE CASE | | 


(NC. OFFSET INV. > NON. 

: NULL/ INPUT INV 
comp , (INPUT 
(N1) 


OFFSET. INV 
NULLf INPUT 
COMP _ 
(NI) 





comP 
(NPP Ses 





| NC—No internal connection 
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circuit TvPES $N52748, SN72748 
HIGH. PERFORMANCE OPERATIONAL AMPLIFIERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


| Supply voltage Vocs (see Note 1) 
Supply voltage Voc_. (see Note 1) 
Differential input voltage (see Note 2) 
_Teput vottage (either input, see Notes 1 and 3) 
| Voltage between either offset null terminal (N1/N2).and Vec— 
| Duration of Sutput short-circuit (see Note 4) 
: Continuous total power dissipation at (or below) 55°C free-air temperature (see Note 5) 
| Operating free-air temperature range 
, Storage temperature range: 


Lead temperature 1/16 inch from case for 60 seconds J,L, or Z Package 
| Lead temperature 1/16 inch from case for 10 seconds N or P Package 





- NOTES: 1. All voltage valués, unless otherwise noted, are with respect to the zero reference level (ground) = the supply voltages where the ; 


. 2erd reference level is the midpoint between Voc+ and Vcc_. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
4 


. The output may be shorted to ground or either power supply. For the .SN52748: only, the unlimited duration of the short- circuit 


. applies at (or below) 125° C case temperature or 75 C free-air temperature. 
8. For operation above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 13. 


: | - Gectrical characteristics at specified free-air temperature, VcCc+ = = 15 V, Vcc— = —15 V 
















nezag | SNOB 
_ PARAMETER = 







Rs < oF 


parc | 20200 | 
ee 


es . 
Ee range 










lio Input offset current 
lip ‘Input bias current 


10 k 
Full range 

Vi Input voltage range 
Maximum peak-to-peak L > 10k2 
output voltage swing 
RL > 2kQ, 50,000 200,000 50,000 200,000 
Vo =#10V 25,000 25,000 

ea a a 


Vo =OV, ; | 
ae: 25°C x) 
See Note 5 


reece A EER! 
; ce en ee Rae 
R i SRO RI 
= re] 








Large-signal differential 
voltage amplification 





Input resistance 


ro. . Output resistance 













Input capacitance 


‘2. 


Common-mode rejection ratio 
0 
< 10 kQ - 
Full range 
No load, 
No signal - Full range 


25°C p80, tc 
ne creas eo EE aS e- 


AVi9/AVec Power supply sensitivity 





x ae oF 









lec Supply current 





Total Late sul ation 

| Pg : Full'range, | 100 00d 
7 All characteristics are specified under open- loop operation. Full range for SN52748 is —55°C to 125°C and for SN72748 is 0° Cc to 70° Cc. 
NOTE 8: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback. 





tiene if terms, mechanical data, and ordering instructions, see SN52741/SN72741 data sheet dated November, 1970. 
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TEST CONDITIONST | UNET f 
crores fai rf Ha 


={— "ie 


No load, ——— 
om 
No signal 
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CIRCUIT TYPES SN52748, SN72748 
HIGH- PERFORMANCE OPERATIONAL AMPLIFIERS 





operating characteristics: Vcc+ = =15V, Vec-— = —15 V, Ta= 25°C 











| Vy =20mV, Ry, =2kQ, 
C_=100pF, Co =30pfF, 
See Figure 1 - . 

Vi=10V, RL =2kQ, 
C_=100pF, Cc=30pF, 
See Figure 1 | 


Slew rate at unity gain ~ 













Cc = 30 pF 


INPUT VOLTAGE 
TEST CIRCUIT 


WAVEFORM 


. Pieune 1— RISE TIME, OVERSHOOT, AND SLEW RATE 


amr 
ee 























TYPICAL CHARACTERISTICS 


INPUT BIAS CURRENT 
vs FREE-AIR TEMPERATURE © 


INPUT OFFSET CURRENT 
vs FREE-AIR TEMPERATURE 


Vec+* 15. V 


t)g--Input Bias Current—nA 

















0 0 
60 -40 -20 0 20 40 60 80.100 120 140 ~60 -40 -20 0 20 40. 60 80 100 120 1400 — 


— Ta -Free-Air Temperature—°C of Ta —Free-Air Temperature—"C : 

FIGURE 2 - FIGURE 3 

| | OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL VOLTAGE 

AMPLIFICATION vs SUPPLY VOLTAGE 


4x 105 
= 2k ica ae 


MAXIMUM PEAK-TO-PEAK OUTPUT 
_ VOLTAGE vs FREQUENCY 





Co = 30 pF. 
Ta = 28°C 












LU TTI TT | 
CHET ail 
CT ETAT CTT 
RN | 
RT 
a a 
ATT UI TEIN 


1k 10k 400k 1M 








: Avyp—Differential Voltage Amplification 





12° 14 16 18 


Basie a ae Lye 
f—Frequency—Hz ..* Meer Supply Voltage ” : 


Ayp—Differential Voltage Amplification 


Vopp—Maximum Peak-to-Peak Output Voltage—V coe 


“MAXIMUM PEAK-TO-PEAK OUTPUT 
VOLTAGE vs LOAD RESISTANCE | 





0.4 07.1 20 ale BS 
Ry_—Load Resistance-k2 : 


‘FIGURE 4 


OPEN-LOOP LARGE-SIGNAL 
‘DIFFERENTIAL VOLTAGE 
AMPLIFICATION vs FREQUENCY 





1 10 100. 1k 10k 100k . 1M. 10M 100M 


f— “Frequency— ~Hz 
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CIRCUIT TYPES SN52748, SN72748 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICS | 


_COMMON- MODE REJECTION RATIO 7 OUTPUT VOLTAGE 


vs | Spek ase PP ei “ " VOLTAGE-FOLLOWER 


FREQUENCY i ELAPSED TIME =~ LARGE-SIGNAL PULSE RESPONSE 









Voct= 15V_ 
-Vec—=-15 Vv 
RL =2kQ 
Cy = 100 pF 
Cc = 30 pF 





cH EEN 
PECEE EEE 


0 10 20 30 40 50 60 70 80 90 


CMRR—Common-Mode Rejection Ratio-dB 
Vo—Output Voltage — mV 
Input and Output Voltages—V 
° 





f—Frequency—Hz 7 . a a t—Time—us 
FIGURE 8 FIGURES FIGURE 10 
TYPICAL APPLICATION DATA 

















Vo. R2 
Vi R1 
R1°30 pF 
RL> Cc 2 
; i R1+R2 
R1-R2 
R3 =- 
a ee 5 RAF 
rj =-400 ‘a, fo <1, 
Cj=1pF,. | BW = 1 MHz | se 
FIGURE 11—UNITY-GAIN VOLTAGE FOLLOWER - FIGURE 12—INVERTING CIRCUIT WITH ADJUSTABLE GAIN, 


COMPENSATION, AND OFFSET ADJUSTMENT 


THERMAL INFORMATION 


- DISSIPATION DE RATING CURVE 


PKG -DERATE ~—- FROM 
Z . &.26mw/Cc 65°C. 
~ B3mwirC . 90°C 

— 1B.Omw/rC 100°C. 

Aa mwWic 105°C 


Maximum Continuous Power Dissipation—mW 





0 , | : 
50 60-70-80 «90. 100 110 120. 130 


Ta—Free-Air atosranuree® Cc 
FIGURE 13 
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LINEAR | CIRCUIT TYPES SN52770, SN7277 
INTEGRATED CIRCUITS - HIGH-PERFORMANCE OPERATIONAL AMPLIFIER 





High Slew Rates 
Very Low Input Bias Currents 


® Adjustable Frequency and Transient 
Response Characteristics 


e Offset-Voltage Null Capability 


e No Latch-Up Short-Circuit Protection 


© Low Power Consumption Large Common-Mode and > 
description — Differential Voltage Ranges 


The SN52770 and SN72770 are high-performance general purpose integrated-circuit operational amplifiers. They offer 
the same advantages and desirable features as the SN52771 and SN72771 with the exception of internal compensation. 
The external compensation of the SN52770 and SN72770 allows the changing of the frequency response (when the 
closed- loop gain is greater than unity) for applications requiring wider bandwidth or higher slew rate. Unity-gain 
compensation is accomplished by means of a single 30-pF capacitor; and for higher gains, smaller capacitors may be 
used to obtain increased slew rate and bandwidth. High slew rate makes these amplifiers ideal for fast-rise-time | 
signals, or large signals at high frequency. Very low input currents make them ideal for sample and hold, logarithmic © 
amplifiers, and other low-level applications. A potentiometer may be connected between the: offset null inputs, as 
shown in Figure 12, to null out the offset voltage. | 


Very Low Input Offset Parameters 


The SN52770 is characterized for operation over the full military temperature range of —55°C to 125° C; the $N72770 i 
is characterized for operation from 0°C to 70°C. 


terminal assignments 





P DUAL-IN-LINE 
PACKAGE 
(TOP VIEW) 


OFFSET : OFFSET OFFSET 
OUT- ‘NULL OUT= NULL + Paki tanl NULL NC 
PUT — (Nz) NC comp Vec+ put : ue bs IN 

OFFSET : (= , 
NULLACOMP 
(N1) 


Z FLAT PACKAGE 
(TOP VIEW) 


JOR N DUAL-IN-LINE = | L PLUG-IN PACKAGE 
PACKAGE (TOP VIEW) ; (TOP VIEW) 


NON- 

Inv 

INPUT 

; : Vec- 

“NC OFFSET NC INV NON. f ; : OFFSET INV NON- I. 
NULLS INPUT | «INV PIN 41S IN ELECTRICAL NULLS INPUT INV : we OF FSET. 
comp INPUT come INPUT : NULL 


(N1) CONTACT WITH THE CASE - naa) COMP 
; : | : (N1) 





NC- —No internal connection 


absolute maximum fangs over operating Free: -air temperature range (unless otherwise noted) 


SN52770_ SN 72770 
Supply voltage VaaE (see Note 1) 


Supply voltage Vcc_. (see Note 1) is : ae 


Differential input voltage (see Note 2) 


Input voltage (either input, see Notes 1 and 3) é 
Voltage between either offset null terminal (N1/N2) and Vcc =O: 5 to2: 
‘Duration of output short-circuit (see Note 4) ; aoe “unlimited ; 











Seeb thE) 


E || 

la ©; 0 
3 <j<cj<pci< 
Sc 





unlimited | 
Continuous total dissipation at (or below) 55°C free-air temperature (see Note 5) 


Operating free-air temperature range : . | —55 to. 125 01 to 70. 


Storage temperature range ae ale —65 to 150 —65 to 150| 
Lead temperature 1/16 inch from case for 60 seconds J, lL, or Z Package a ee 
Lead temperature 1/16 inch from case for 10 seconds Nor P Package e260. ef 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of. the supply vonage. where the 
cea F zero reference level is ‘the midpoint between. Vcc; and Vcc-- 
2. Differential voltages are at the noninverting input terminal with respect. to. the inverting input terminal, 
3. The magnitude of the input voltage must never exceed the magnitude of the supply. voltage or 15 volts, whichever is less. 
4. The output may. be shorted to ground: or either power supply..For the SN52770 only, the unlimited. duration of the short-circuit 
: applies at (or below) 125° C case temperature or 75 C free-air temperature. - 
“B: For operation above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 1. 
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schematic 
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| CIRCUIT TYPES SN52770, SN72770 
HIGH-PERFORMANCE OPERATIONAL AM PLIFIERS 





electrical characteristics at specified free-air temperature, VCC+ = 15 V, VcCc— = —15 V 


Sw7e770 
PARAMETER TEST CONDITIONST UNIT 
25°C 
Input offset voltage < 10 kQ pes 
atl range | 


[ce a DONE 
Input offset current 


input bias current 
Ful range | 















sit 











Common-mode input 





voltage range - 


Maximum peak-to-peak 
VopP 





Output voltage swing 










Large-signal differential 







A x 
ye voltage amplification 


RL 2 2 kQ, 
| Vo = +10 V 
Vo 2+10V, 


1 Ayp = 1, 
THD < 5% 


rid = Differential waput resistance eee ee teat ~..100.. 
a 
Output impedance ia ce ane’ z 
a 
, Avio/AVec Power supply. sensitivity -. < 10 ko ane @ . :80 









Maximum-output-swing 


Bow | 
: ek bandwidth (closed loop) - 

























Equivalent input noise voltage 
"(closed loop) 


Short-circuit 






_ Output current, 
No load, 
No signal - 









~~ Supply current 


Herel power sagcaal 


TAI characteristics are specified under open- isp Soeratlon ‘unless otherwise. noted. Full range for '$N52770 is —565° C to 125° Cc and for 
SN72770 is O°C to 70°C. 


operating characteristics, Vcc+ = = 15 V, Vcc =-15 V, TA= 25° Cc | earn ere | 
PARAMETER | . TESTCONDITIONS = |}——_—— : — ————}_ UNIT 


V,;=200mV, Ry =2k2, 
Rise time C_=200pF, Cc= 30 pF, 


See Figure 2 
| Vi = 10V, Ser 
SR- Slew rate at unity gain | Cy = 200 pF, ~Ce=30 pF] - 
eee ak ne : | SeeFigure2 ~~ | 
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CIRCUIT TYPES SN52770, SN72770° 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





DE FINITION OF TERMS 


Input Offset Voltage (Vio) The d-c voltage which must be applied between the input terminals to force the quiescent 
_d-c output voltage to zero. The input offset voltage may also be defined for. the case where two equal resistances (Rs) 
_are.inserted in series with the input leads. . 


Input Offset Current (110) The difference between the currents into ale: two input terminals with the Cutout at zero 
volts. — 


| Input Bias Current (1jp) The ala of the currents into the two input terminals with ua CuNpy: at zero volts. 


Common- Mode Input Voltens Range (VICR) The range of common-mode voltage which if exceeced will cause fhe ; 
amplifier to cease mupevoning BEOPSINY: | 


Maximum Peak-to- Peak Output Voltage ‘Swing (Vopp) The | maximum. peak-to- -peak ou voltage which can be : 
obtained without waveform clipping when the quiescent d-c output voltage is zero. 





Large-Signal Differential Voltage Amplification (Ayp) The ratio ‘ét the peak-to-peak output voltage swing to the 
change in differential input voltage required to drive the output. | 


. Maximum-Output-Swing Bandwidth (Bom) The range of frequencies within which the maximum output voltage swing 
is above a specified value. - 


~Unity-Gain Bandwidth (B4) The range of frequencies within which the voltage amplification is greater than unity. 
| _ Differential input Resistance (rjqg) The small-signal resistance between the two ungrounded input terminals. 


| Gamer: Mode Input Impedance (Zjc) The parallel sum of the small- -signal impedances between each input terminal 
and ground. 


auei Impedance (Zo) The small-signal impedance between the output terminal and ground. 
| Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a ehenge: in -Wput common-mode voltage to the resulting 


change in input offset voltage. 


7 Power Supply Sensitivity (AVi9/AV cc) The ratio of the change i in input offset voltage to the change in supply voltages 
‘i producing it. For these devices, both supply vertages. are varied symmetrically. — 


Short-Circuit Output Current (los) The maximum ‘output current available from the caper with the output shorted 
to the specified supply. : | ; Ay gis | 


‘tata Power Dissipation (Pp) The total d-c power supplied to me pikes less any power delivered from Ae device toa 
; load. At no load: Pp = Vec+ lcc+ + ces ec | 


| | Rise Time (tr) The time Pequired:| for an output voltage step to change: from oe to 90% ae its final value. 


— Slew Rate (SR) The average time rate of change of the closed-loop aniplitier output voltaye for a step-signal input. Slew 
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain. 
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CIRCUIT TYPES SN52770, SN72770 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





THERMAL INFORMATION | = — PARAMETER MEASUREMENT INFORMATION 


DISSIPATION DERATING CURVE 


| | SERIES 72 SERIES 52 
P[emaxta [Max 
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. hee: INPUT (OF 


INPUT VOLTAGE | Cc = 30 pF = 





EVES 
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Maximum Continuous Power Dissipation—mW 





p = WAVEFORM TEST CIRCUIT 
al 
$0 60 70, 80 90 100 110 120 130 
Ta—Free-Air Tarperarure °C oe ag | 7 bee ' , 
~ FIGURE 17 FIGURE 2—BANDWIDTH, RISE TIME, AND SLEW RATE T/ : bs 
a ; " a5 ST can _ saan oem a 


| TYPICAL CHARACTERISTICS 
SN72770 — ; 


ae ___SN ek : MAXIMUM PEAK-TO-PEAK OUTPUT 
COMMON-MODE INPUT VOLTAGE RANGE MAXIMUM OUTPUT VOLTAGE SWING . VOLTAGE SWING 
| ese NO eee : vs vs 
SUPPLY VOLTAGE _ : SUPPLY VOLTAGE _ FREQUENCY © 





1 eB aS a : 24 
RL =2k2 
f=10kHz 


16 4 Ves 












































IVicr+ i-Common-Mode input Voltage Range—V 
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CIRCUIT TYPES SN52770, SN72770 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





TYPICAL CHARACTERISTICS 


TOTAL POWER DISSIPATION 7 : 
vs | VOLT AGE-FOLLOWER | 














SUPPLY VOLTAGE LARGE-SIGNAL PULSE RESPONSE 
100 . ae 
o Load 
90 | No Signal ‘Yec+ = 15 V | 
Ta = 25°C Vec—=—15V 
> 20 = © REL =2k2 | 
S = Cy = 200 pF 
St a g 
2 8 
a 60 GS 
a Se 
50 a 
g 3 
Oo 
€ 40 pat 
= Cc 
re © 
deed a 2. 
| £ 
£ 20 7 
10 
0 4 8 12 16 20 24 
- t—Time—us 
lVecs |-Supply Voltage—V : 
_ FIGURE 9 a FIGURE 10 
TYPICAL APPLICATION DATA 
R2 
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R1 


R3 
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Vv, S 
= | 2k 
Vo | | 
O , | 
4 - — 
a Z | ) COMP | 
=a OPEN) ~ | 
ee 30 pF ee | 
: - 2 | | 
‘5.1MQ — Bee | 
ty 5,000 MQ at 10Hz. ro <<1Q2 sec N HAs, oe VO. ops Ae Co eee 
CL*1.5pF By *1.3MHz | R1+ R2- Vy R1 -R1+ R2 


~~ : oe ee | - FIGURE 12—INVERTING CIRCUIT WITH 
FIGURE 11—UNITY-GAIN VOLTAGE FOLLOWER ~— t ADJUSTABLE GAIN, COMPENSATION, AND 
secrete | : ps OFFSET ADJUSTMENT 





PRINTED IN USA 
Tl cannot assume ony. responsibility for any circuits shown 


3-52 . | . TEXAS INST RU M. ENTS : Ce : or represent that they ore free from patent infringement. 


NCORPORATED : 
Ce eee Caueecio is Bil une WENAS yeIoU TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT A 
: IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT | 


LINEAR | 7 CIRCUIT TYPES SN52771, SN72771 
INTEGRATED CIRCUITS © HIGH- PERFORMANCE OPERATIONAL AMPLIFIERS 








input currents make these amplifiers ideal for sample and hold, logarithmic amplifiers, and other low-level applications. 
High slew rate makes them ideal for. fast-rise-time signals, or large signals at high frequency. Internal compensation. 
‘provides a 6-dB roll-off for stability under all closed-loop conditions. A potentiometer may be connected between the 


@ Very Low Input Bias Currents e High Slew Rates eS 
: é; : v: : ro’ 
e 6-dB Roll-Off Insures Stability e Very Low Input Offset Parameters me 
e No Frequency Compensation Required e Short-Circuit Protection o 
: : , Z 
e Offset-Voltage Null Capability e NoLatch-Up : a 
| Sea : 2 
-@ Low Power Consumption | e Large Common-Mode and ao 
; | Differential Voltage Ranges — = 
description BY 
| a 
| The SN52771 and SN72771 are high-performance general purpose integrated-circuit operational amplifiers. Very low oS 
Be 





offset null inputs, as shown i in Figure 11, to null out the offset voltage. ve | ed ce ets 
The SN52777 is ehevacterieea for operation over the full military temperature range of -55° C to 125° C; the sN72771 f 


is characterized for abe 7008 from O° Cc to 70°C. 


terminal assignments 
















P DUAL-IN-LINE 
PACKAGE 

(TOP VIEW) 

— OFFSET 


OUT~ NULL 
PUT N2 















2 FLAT PACKAGE 
(TOP VIEW) 


L PLUG-IN PACKAGE 
(TOP VIEW) 


—JORN DUAGINEINE 
PACKAGE (TOP VIEW) 
















. “OFFSET. 
Vec+ . OUTPUT Bs 


© ®@08OO 





OFFSET 













“OFFSET 
NULL 
NI 

















NON- 
“INV 
INPUT 


OFFSET 
NULL” 
N2 





















OQOOOE 


: pei INV 


Vec- 
PIN 4.18 IN ELECTRICAL . 
CONTACT WITH THE CASE 









OFFSET INV. -NON- 
NULL: INPUT INV 
NI INPUT 


do 


L Vece 


NC OFFSET. WC)” INV NON: NC. Vege 
NULL INPUT. INV 
INPUT 


Vec-- 












NI 





NC -No internal connection 


ibsolute maximum ratings over operating free-air temperature range (unless otherwise noted) 















: Supply voltage Vcc+ (see Note 1) 
Supply voltage Vcc (see Note 1) 







_ Differential input voltage (see Note 2) 
Input voltage (either input, see Notes 1 and 3) 












Voltage between either offset null terminal (N1/N2) and Vcc— 
“Duration of output short- circuit (see Note 4). 










Continuous total dissipation at (or below) 55°C free-air temperature (see Note 5) 








2 cae °c 
| ___ | £65 to 150 65 to 150| °C 
JL, or Z Package | mm 


N or P Package 260 260_ : Tee] 


Operating free-air temperature range — 


Storage temperature range . 







; Lead temperature 1/1 6 inch from case for 60 seconds 


. Lead temperature 1/16 inch from. case for 10 seconds 





HOTES:: °T. All voltage values, ‘unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages v where the : a: 
- zero reference level is the midpoint between Vcc+ and Vcc_. Ce 
ee Differential voltages are at the. noninverting input terminal with respect to mine inverting input terrninal, 
t ~. 3. The. magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is hess. 
4. The” output may: be shorted to ground or either power supply. For the SN52771 only, the unlimited: duration of the short- circuit 
applies: at (or below) 125°C case temperature or 75°C free-air temperature. s : : 
5s. ‘For operation above 55° Cc free- “air temperature, refer to Dissipation Derating Curve, Figure 1. 
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CIRCUIT TYPES SN52771, SN72771 
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schematic 
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CIRCUIT TYPES SN52771, SN72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





electrical characteristics at specified free-air temperature, VCC+ = 15 V, VCC— = —15 V 


PARAMETER TEST PEONEITIONS! MIN : — sae : UNIT 
= 25°C 
input offset voltage < 10k. ee 
Bld range 


ee ae 
fo 
Fn a 
[Fuitrengef 


Ts} Input bias current 



















Input offset current | 











Full range 


eae A 
voltage range — 


Maximum peak-to-peak nL 2k2 


— 2kQ, 
50;000 100,000 
—— 
ae bt Full range 25,000 
eee 


R_=2kQ, 
Vo > #10V, 
Avp = 1, 

THD < 5% 


Common: mode ou 





V 
ORF Output voltage swing 







Large- sigival differential 





AvVD 





voltage amplification 



















Maximum-output-swing 
Bom 







bandwidth (closed loop) 





eye bandwidth 


hee 

a 2 

eo 
a Common- mode rejection ratio 


ao 
25 C 









AV19Q/AVcc. Power supply sensitivity — 








Equivalent input noise voltage 


z os = Fai Eien 
_ | No load, 
No digrial’: 
No load, 
No signal 
TAN characteristics are specified under open- loop operation ‘unless otherwise noted. Full’ range for SN52771 is —55°C to 125°C and for 
auier is OC to 70°C. 











(closed loop) 







Short-circuit - 
- Output current 













Supply current - 






Pp Total power dissipation 


operating characteristics, Vect = = 15 V, Vcc— =—15V, TA= 25°C 


SN52771 - -$N72771 
PARAMETER | er ag TEST CONDITIONS an tve wax | ae perm i 


7 | = 200mV, RL = 2k, 
Rise time | Cr = 200pF, Cc =30pF, 
ie tenth es ~ | See Figure 2 
= | | V)=10V,. RL =2kQ, 
Slew rate-at unity gain’ «| Cy = 200 pF, Cc =30pF, 
pee eee ec See Figure 2° cue 





| For ordering instructions and mechanical data, refer to Section 1.. 
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CIRCUIT TYPES SN52771, SN72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 





DEFINITION OF TERMS. 
Input Offset Voltage (Vio) The d- -C Solas which must be ensieai between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs) 


are inserted in series with the input leads. 


Input Offset Current (10) The difference between the currents into the two input terminals with the output at zero 
volts, . 33 . . eae 


Input Bias Current (1jg) The average of the currents into the two input terminals with the output at zero volts. 


Common-Mode Input Voltage Range (Vicr) The range, of common- -mode voltage which if exceeded will cause the ! 
amplifier to cease functioning properly. | 


Maidinuin Peak-to- Peak Output Voltage Swing Wop The maximum peak- -to- Joeak output vores which can be 
obtained without waveform clipping when the quiescent d- -C. output voltage is zero. 





Large-Signal Differential Voltage Amplification inva The ratio of the peak-to-peak output voltage swing to the 
change i in differential input voltage required to drive the output. 


Maximum-Output-Swing Bandwidth (Boj) The range of frequencies within which the maximum output voltage swing _ 
is above a specified value. 


Unity-Gain Bandwidth (B17) The range of frequencies within which the voltage amplification is greater than unity. 
. Differential Input Resistance (rjg) The small-signal resistance between the two ungrounded input terminals. 


Eoiniion: Moae Input impedance (Zjc) The patalie! sum of the small- eine! impedances between each input terminal 
and ground. 


- Output Impedance (Zz) The impedance between the output terminal. and ground. 
Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change: in input common- mode voltage to the resulting 


change in input offset voltage. 


Power Supply Sensitivity (AVio/AVcc) The ratio of the change in free offset voltage to tha change i in 1 supply voltages 
producing it. For these devices, both supply wolage are varied symmetrically. 


Short-Circuit Output Current (los) The maximum output, current available from the amplifier with the output shorted 
to the specified supply. 


Total Power Dissipation (Pp) The total d-c power. supplied to the device less any power delivered from the device toa 
load. At no load: Pp = Vcc+:Iec+ + Vec—"!cc—. : | 


Rise Time (te) 7 The time required for an output voltage step to change from 10% to 90% of its final value. 


Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. Slew 
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain. 
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CIRCUIT TYPES SN52771, $N72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 


THERMAL INFORMATION -| |= PARAMETER MEASUREMENT INFORMATION 


DISSIPATION DE RATING CURVE 


Mi 





—---O0V 





INPUT VOLTAGE _ 






Maximum Continuous Power Dissipation—mW 








WAVERORE ~ Cy = 200 pF Ry =2kQ 
10.0 mwW/°C 
11.1 mW/'C 
a 60 70 80 90 400 110 120 130 ; ei : | TEST CIRCUIT 
Ta—Free-Air Temperature—"C - : i. , aie, at . oe 
FIGURE 1 | FIGURE 2—BANDWIDTH, RISE TIME, AND SLEW RATE eed 3 
a. TYPICAL CHARACTERISTICS | . 
SN52771 MAXIMUM PEAK-TO-PEAK OUTPUT 
COMMON- MODE INPUT VOLTAGE RANGE. MAXIMUM OUTPUT, VOLTAGE SWING _ VOLTAGE SWING 
vs ; vs Sh eee TAS oop hs 
SUPPLY VOLTAGE | SUPPLY VOLTAGE | FREQUENCY > 






RL =2k2 
f= 10 kHz 


an a 
HB 
BN A 
BU HU 


Ht i 
TU 

































Vec+= 16 V 































| Vicr: |~Common-Mode Input Voitage Range—V 
Vom. Maximum Output Voltage Swing—V 











Vopp—Maximum Peak-to-Peak Output Voltage Swing—V 





2 4 6 8 10 12 14 16 18 20 22 | 10 100 1k 10k 100k 1M 
Vecs L-Supply Veineee : Voce i-Supply Voltage—V : ; f—Frequency—Hz 
FIGURE 3_ , FIGURE4 - - FIGURE 5 
. OPEN-LOOP LARGE-SIGNAL | | ) 
DIFFERENTIAL VOLTAGE he . .LARGE-SIGNAL DIFFE RENTIAL ; 
AMPLIFICATION . = VOLTAGE AMPLIFICATION SHORT- CIRCUIT OUTPUT CURRENT 
vs 2 te vs vs 


SUPPLY VOLTAGE | FREQUENCY -FREE-AIR TEMPERATURE 
4X 105 





Voc+ = 15 














1X 105 








tog +Short-Circuit Output Current—-mA 


Ayp—Differentiai Voltage Amplification 
Ayvp—Differential Voitage Amplification 





ae 
10° 106 107 -75 -50 -25. .0 25 650 75 100 125 
ee Vece |-Supply Voltege—V go heap A: five oP oy oy a Frequency Hz aay! a8 ee Shs Ta—Free-Air Temperature—°C 
FIGURE 6 a FIGURE 7 ce oe BIGURE Bo 
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CIRCUIT TYPES SN52771, SN72771 
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TYPICAL CHARACTERISTICS 


TOTAL POWER DISSIPATION | _ 
vs _ VOLTAGE-FOLLOWER 





SUPPLY VOLTAGE : LARGE-SIGNAL PULSE japan . 
100 | | 
90 | No Signal VCCERION 
=—15V 

2 80 

E 7 Ci = 200 pF 

S 70 8 

s g 

ro’ 60 ° 

Qo 50 3 

g b= 
Oo 

g 40 ao) 

3 4 

goles a FENCE 
| = 
LP 20 | 
10 
0 
0 4. ‘8 12° #416 20 24 0 1 2 3 4 5 6 7 8 9 10 11 
t—Time—s 


IlVect |~Supply Voltage—V 


FIGURE 9 , FIGURE 10 





TYPICAL APPLICATION DATA 





FIGURE 11—INVERTING CIRCUIT WITH ADJUSTABLE GAIN, COMPENSATION, AND OFFSET ADJUSTMENT 
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VOLTAGE COMPARATOR SELECTION GUIDE” 





Series 52 and Series 55 


TYPE 


input Offset Vorage, Mor Ss er a 


DUAL CHANNEL 




















Tapa OFf aot Current, Max <n Ge ae aa 


| Input Bias Current, Max Ree 
40,000 
12,500 12,500 


12,500 


Voltage ‘Amplification, Min ra 
Common: Mode Input 
Voltage Range, Min 


Output Sink Current, Min 








Input-Output. 
Response Time, Typ 


Fan-Out to Series 54 TTL 


Power Supplies sbcalabaal 


Lee 6) som 6 


J,b,N,S sb NP ee, EZ J,bL,N,2 J,L.N,S 





Packages 


Series 72 and Series 75 


SINGLE DUAL CHANNEL DUAL 


*$N72710 'SN72510 


“input Offset Garant Max 
input Bias Current, Max. 


Voltage Amplification, Min 


1 


Output Sink Current, Min ae 


| Input-Output 
Response Time, Typ 


Fan-Out to Series 74 TTL |... ; 


Powe opis Reseda ican =a=n 


Common: Mode Input — = 
| Voltage Range, Min 





To. be announced soon 


T Data sheet in the line circuits section. 
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LINEAR CIRCUIT TYPES $N52510, $N72510 
> INTEGRATED CIRCUITS ~~ DIFFERENTIAL COMPARATORS WITH STROBE 





- Low Offset Characteristics | | schematic 
High Differential Voltage Amplification 
- Fast Response Times _ tone 
Output Compatible with Most TTL ES mee 
and DTL Circuits : ee are : : 
description pe we | ae 
The SN52510 and $N72510 monolithic high-speed 
voltage comparators are improved versions of the eae ene 
SN52710 and SN72710 with an extra stage added to — ee 
increase voltage amplification and accuracy, and a | 
strobe input. for greater flexibility, Typical voltage 
amplification is 33,000. Since the output cannot be 
more positive than the strobe, a low-level input atthe = = cae Resistor: values are nominal in ohms. 
~ strobe will cause the output to. go low regardless of the differential input. Component matching, inherent in integrated 
circuit fabrication techniques, produces a comparator with low-drift and low-offset characteristics. These circuits are 
' particularly useful for applications requiring an amplitude. discriminator, memory sense amplifier, or a high-speed limit 
detector. | ; ve i: | % 







NONINVERTING 
INPUT 





The SN52510 is characterized for operation over the full military temperature range of —55°C to 125°C: the SN72510 
is characterized for operation from O°C to 70°C. 


terminal assignments 


JOR N DUAL-IN-LINE L PLUG-IN PACKAGE _ P DUAL-IN-LINE 
PACKAGE (TOP VIEW) (TOP VIEW) PACKAGE (TOP VIEW) 
, re) out: 


T Vi P T T TRO PUT NC 
OUT- cCct e Voc+ U Ss ROBE NC Voc+ s BE U ' 
NC NC NC Vcc+ STROBE PUT NC 





- INV. Vec- 
NC GND NON. INV. .NC. Vcc—- NC GND INV INPUT Co 
INV INPUT INPUT 
INPUT 


PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 





NC—No internal connection 


absolute maximum ratings over operating free-air temperature range (untess otherwise noted) 


* Supply voltage Vicce (see Note 1) 0° oe Ses cere cryivea peat be PTE ee oe 14M 
Supply voltage Vcc_ (seeNote1) 2. 0. ee ee TN 
Differential input voltage (see Note2) 5 ww ww ee ee ee EBV 
Input voltage (either input, see Note1) 2. 6 we ee ETN 
Strobe Voltage (see Note 1) ww BV 
Peak output current (ty <1s) 0 6 ke ee ee ee ee ee TOMA 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note3) . . .. . =. =. . 300 mW 
Operating free-air temperature range: SN52510 Circuits .........-.. ++. + —65°C to 125°C 

: . | SN72510 Circuits 2. 2. ee ee es OC tO 70°C 
Storage temperature range ee ee ts ae ae ae Oe ee ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J,L,or Zpackage . . . . . 2... ee ee es 300°C 
Lead temperature 1/16 inch from case for 10 seconds: NorP package . .... 2... ee ee tes 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal, 
3. For operation of the SN52510 above 70 C free-air temperature, refer to Dissipating Derating Curve, Figure 13. 





371 


360 - TEXAS. INSTRUMENTS 
| x ee: oe ae 














| CIRCUIT TYPES SN52510, SN72510 
DIFFERENTIAL COMPARATORS WITH STROBE 





electrical characteristics at specified free-air temperature, Vec+ = 12 V, Meece =-—6V 
(unless otherwise noted) 







cigs SN72510 
TEST CONDITIONS" [ansasie [auras oe 
= ee 


PARAMETER | 


Rs < 200 2, 25°C 0.6 


Rg=509,  ° . [MIN to 25°C 3 10 
See Note 4 25°C to MAX 3 10 


o 






' nput offset voltage. 





| Vio 


Average teriperature. coefficient 








evi 


<3 

< 
~ 
oO 


- of input offset voltage 


Ww 
N 
©. 


NO 
Oo 


‘ o1 
ss 


QO 
o 
~ 
or 


SIN 
ayo 






ho ee offset current - See Note 4 


Average temperature coefficient MIN to 25°C 
See Note 4 
of input offset current 25°C to MAX 
Input bias current See Note 4 
Vv = BV, . 
High: level strobe current (strobe) 25°C 
Vip =-5 mV 3 : 
V = —100 Vv, 
Low-level strobe current (strobe) = it 25° 
Vip = 5 mV 
Common-mode input. 7 es 
; voltage range 


Vip Differential input voltage range 


BA 


_~ 
om 





ia range 


No load, Z 12,500 . 33,000. {10,000 33,000 


Full range 










N 

° 
3 
> 
> 
e) 


Full range 












: Large-signai differential . 
AVD ie orn Sis 
ed voltage amplification 














Jv High-level output voltage 
oF q tw _ : Vip =5 mv, 


: Full 
tou= —5 mA ul range 


Fi ull fange : 






N 
OY 





Low-level output voltage 










1 Vout | Vistrobe) = 9-3 V, 
Vip =5mV\V, 


lo” =0 


“|Full range 


25°C 










ae =-—S mV, 







OL Low-level output current 
me | ee ue MAX 


Full range. 








Output resistance 






fo 
CMRR Common-mode rejection ratio 


+Uniags otherwise noted, all characteristics are measured with the strobe open. Full range (MIN to MAX) for SN52510 is. 55° Cc. to 425°C and 
for the SN72510 is 0°C to 70° Cc. : 








‘Llec+ Supply current from Voc+ 


licc— Supply current fromVcc— 


Pp _- Total power dissipation 


Vip cee 


No load | 


Fuil range 908 150 


7 
c 
al 
: ®. 
3 
{8 
; © eS 


tthe algebraic convention where the most- positive ligast: negative) limit is designated as maximum 41s used in this data sheet for togic levels 
‘only, e.g., when 0 V is the maximum, the minimum. limit isa more- negative voltage. 


8 These typical values are at TA = 25°C. 


NOTE 4: These characteristics are verified. by measurements at the following temperatures and output voltage levels: for SN52510, Vo = 1. 8. vo 
at Ta = —55° C, Vos. 1 4V at Ta = 25°C, and Vo= 1V at Ta = 125° Cc; for SN72510, Vo = 1.5 Vat Tapa = oC, Vo =1 4V at 25°C, 
and Vo = 1.2 V at TaA= 70°C. These output voltage levels were selected to approximate the fagle threshold voltages of the types ot 

‘digital logic circuits these epriiparetors are intended to drive. 


switching characteristics, Vcct = 12 V, Vec- = = -6V, Ta- - 25° Cc 
TEST CONDITIONS: 





Strobe release time a ce » See Note 6 


NOTES: 5. The response time specified is for a 100- mV input step with 5- mV overdrive. 
fest 6. For testing purposes, the input bias conditions. are selected to produce an output : voltage of 1.4V. A 5-mV overdrive is then 
“added. to the input bias voltage to. produce an output voltage which rises above 1.4 Ve ‘The time interval is measured from the 50% 
point of the strobe voltage curve to the point v where the overdriven output voltage « crosses the 1.4V level. 
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CIRCUIT TYPES SN52510, SN72510 
DIFFERENTIAL COMPARATORS WITH STROBE 





DEFINITION OF TERMS — 


Input Offset Voltage (Vio) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for me case where two equal 
resistances (Rs) are inserted i in series with the input leads. 


Average Temperature Coefficient of Input Offset Voltage aie) The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 


l(Vio @ Ta(1)) — (Vio @ Ta(a)) 


, where TA(1) and Tati are the specified temperature extremes. 
TA(1) — TA(2) 


avid = 








Input offset Current (130) The difference between the currents into the two input terminals with the output at the 
specified level. 


Average Temperature Coefficient of Input Offset Current (ajjQ) The ratio of the change in input offset current to the 
change in free-air temperature. This is an average value for the specified temperature range. 





QUO = : 
me TA(1) — TA(2) 








where T A(1) and T (2) are the specified temperature extremes. 


Input Bias Current (l}g) The average of the currents into the two input terminals with the output at the specified level. 
High-Level Strobe Current (Isj4) The current flowing into or out of the strobe at a high-level voltage. 
Low-Level Strobe Current (Is) The current flowing out of the strobe at a low-level voltage. | 


| Common- Mode Input Voltage Range (VicR) The range of common- -mode voltage which if exceeded will cause the 
amplifier to cease functioning properly. 


Differential Input Voltage Range (Vip) The range of voltage between the two input terminals which if exceeded will 
cause the comparator to cease functioning properly. 


Large- -Signal Differential Voltage Amplification (Ayp) The ratio of the Shange. in output voltage to the change in 
differential input voltage producing it. “3 


High-Level Output Voltage (VOH) The voltage at t the squtpot with the specified input conditions applied which should 
establish a high level at the output. : 


Vaw:Leve Output Voltage (VoL) The voltage at the output with the specified input conditions ee which should 
establish a low level at the output. ae 


Low-Level Output Current (lo,_) The current flowing into the output at a specineds: Owe ieuel output Ne ltage: 


Output Resistance (rp) The resistance between the output terminal and ground. 


’ Common- Mode. Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common- -mode voltage to the resulting 
~ change in input offset voltage. 


Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device toa 
load. At no load: Pp = Vcc+- Icec+ + Vec— ° Icc_- 


Response Time The interval between the application of an ‘input step function and the time when. the Suet crosses 
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 
output to an input level just barely in excess of that required to bring the output back to the po threshold voltage. 
This excess is referred to as the voltage overdrive. 


~ Strobe Release Time The time required for the output to rise to the logic threshold voltage after the strobe terminal has 
been driven from the low logic level to the high logic level. Appropriate input conditions are assumed. 
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TYPICAL CHARACTERISTICS 


LARGE-SIGNAL DIFFERENTIAL LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION 
VS | . vs 
| FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
T 80,000 , 

Vec+=12V Vo =0t0o2.5V 
te LORY, . 70,000 No load . 





Vo=1to2V Ta=25C 


No toad 


60,000 








Avp—Differentiat Voltage Amplification 
Avp-—Differential Voltage Amplification 
§ 

3 
°o 








—75 -50 ~-25 Oo 25 50 75 100 125 10 11 12 7 43 . 14 





Ta—Eree-Alr Temperature— C Vcc+—Positive Supply Voltage—V 


_.. FIGURE 1 | FIGURE 2: 
"OUTPUT VOLTAGE LEVELS LOW-LEVEL OUTPUT CURRENT 
| VS. vs 
| | 


| FREE-AIR TEMPERATURE | FREE-AIR TEMPERATURE 


‘Vec+ = 12.V 

“ Vec-=-6V 
~=Vip=-SmV 77" 
‘Vo =.0 


adel 
RZa casei 
ee Bs 


VOH (Vip = SMV, 1OH =.0) 





SN72510—!| 


Vo—Output Voltage—V 








Io Low-Level Output Current—mA 














+75 -—50. -25 0 25 50 75 100 125 














Ta-—Free-Air Temperature—’C : | Ta—Free-Air Temperature—"C 
: : FIGURE 3 | FIGURE 4 
SN52510 | : | - §N72510° | 
VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS 
5 : 
Vect = 12V 
Vcc. ==6 
4 E- Rg = 502 
| | No load 

8 S 

3 3 

5 3 

fe) re) 

| I 

on! (e) 

> > Vcc+ =412V 
Vcec—=-6V 
O Rg = 502 
No load 
3 m2 ete Oe 1 es ane a a2 eee 152, me Oe Beg 2 O'S 
Vip—Differential Input Voltage—mV : ak | a | - ! 7 Vip—Differential Input Voltage—mV 


SO PIGURES (pe FIGURE 6 
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TYPICAL CHARACTERISTICS | 
INPUT BIAS CURRENT COMMON-MODE REJECTION RATIO 
die —., MS ed vs. 
FREE-AIR TEMPERATURE | | 


FREE -AIR TEMPERATURE 
a Nears Vv 















115 











Vcc. = -6V 
{10} 2 = me {Wg = = 5 Vt0 5 V- 
Rs ~ 200 22 


ES 


105 























- 95 


Ijg—Input Bias Current—yA 


—~— $N7251 





90 








CMRR—Common-Mode Rejection Ratio--dB 























85 t fe a eae 
, — - - , 125 

| —-75 -50 -25 0 25 SO 75 100 125 ; 75 -50 -25 90 25: 50 & 100 

Ta—Free-Air Temperature— C 





Ta—Free-Air Temperature—C 































































































FIGURE 7 FIGURE 8 
OUTPUT RESPONSE FOR STROBE RELEASE TIME 
VARIOUS INPUT OVERDRIVES FOR VARIOUS INPUT OVERDRIVES 
uv af | 
es : 
£3 — Vec+ = 12 V 
Oe: 8 Vec- = -6V 
a Cy = 5 pF 
chs pions 
Ta = 25°C 
> 
3 a 2mV to5 mV 
g 3 
3 Ss. 
6 a 
O 6 
> | 
2 
a a0 f0C ee 120 + NaC 0 5 10 15 20 25 i 35 40 
t—Time—ns 
: t—Time—ns 
FIGURE 9 | FIGURE 10 
i COMMON-MODE PULSE RESPONSE 
@ 
3 
3 
be 
ee 
€ 
[Eee 
5 
o ae 
a VCC+ = 12V 
; _Vec—= -6V 
No Load 
> —Ta=25C 
& 
$ 
ria 0. 40 80 120 160 
> t-Time— ns_ 
> 2 s 7 _ TEST CIRCUIT 
FIGURE Lene Dens FOR FIGURE 11 


NOTE 4: These characteristics are verified by measurements at the following temperatu res and output voltage levels: for SN52510, Vo = 1.8 V 
at Ta= 55° C, Vo =1.4 V at TA= 25°C, and Vo=1V at Ta = 125" C; for SN72510, Vo = 1.5 V at Ta = O°C, Vo = 1.4 V at 
25° C, and Vo = 1.2 Vv at Ta = 70° Cc. These output voltage levels were selected to approximate: the logic threshold voltages of the 

i yes ‘of digital loale ¢ circuits these comparators are intended to drive. 
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TYPICAL CHARACTERISTICS 


~ TOTAL POWER DISSIPATION 
Save ate : VS mere 
FREE-AIR TEMPERATURE 


Vec+=12V_ 
Vcc-=-6V 
Vip = -SmvVv 
No Load 











Pp—Total Power Dissipation—mW 








-75 --50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—°C 





FIGURE 12 





THERMAL INFORMATION 


7 $N52510 ~ 
DISSIPATION DERATING CURVE 
400. 





200 








Maximum Continuous Power. Dissipation—mW 








70 80 90 100 110 120 130 


Ta—Free-Air Temperature— C 


FIGURE 13 
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LINEAR: INTEGRATED | ee CURCUIT TYPES SN52514, SN72514 
‘CIRCUITS = ~—s*DUAL DIFFERENTIAL com enAtOns WITH STROBES 





e Fast Response Times 3 e Low Offset Characteristics. 


e High Differential Voltage Amplification e Outputs Compatible with Most TTL 
| | and DTL Circuits | 


JORN 


schematic (each comparator) ‘DUAL-IN-LINE PACKAGE (TOP VIEW) 


AMPLIFIER No. 1. 
; AMPLIFIER NO. 2 
NON. 
INV INV OUT- 
VCC— INPUT INPUT GND VCC+STROBE PUT 


OUT-STROBEVcc+ NC NON. INV Vcc. 
PUT INV INPUT 
INPUT 


AMPLIFIER NO. 1 
AMPLIFIER NO. 2 





Resistor values are in ohms. 
Component values shown are nominal. 


NC—No internal connection 


description | 


The SN52514 and SN72514 are improved versions of the SN72720 dual high-speed voltage comparator. When com- 
pared with the SN72720, these circuits feature higher amplification (typically 33,000) due to an extra amplification 
stage, increased accuracy because of lower offset characterisitcs, and greater flexibility with the addition of a strobe to 
each comparator. Since the output cannot be more positive than the strobe, a low-level input at the strobe will cause 
the output to go low regardless of the differential input. 


These circuits are especially useful in applications requiring an amplitude discriminator, memory sense amplifier, or a 
high-speed limit detector. The SN52514 is characterized for operation over the full military temperature range of 
—55°C to 125°C; the SN72514 is characterized for operation from O°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+(seeNote1) 2 2. 0 ee ee 14 


Supply voltage Vcc— (see.Note 1) 2. 6k ee ee ee ee ee ee AV 
Differential input voltage (see Note 2) Bi pA hi att ge meg BOG. intestate eg gee ah ag. “iw ROOM, 
Input voltage (either input,seeNote1) 2... we ee ee ee ee ey tT 
strobe voltage (see Note 1). 2 ee et Ee ce we a Oe Pea, a a ee, BV 
Peak output-current (ty <1s) 20. bc. Se ee Dae ee eo TOMA 
Continuous total power dissipation: each comparator BE SOI 2 BE cae cm aliases ae gars ane Gente Get iae ot ow, ge “OOD 
total package (see Note 3) . 2 2. 2. 2 ee ee ee ee . 600 MW 
Operating free-air temperature range: SN52514 Circuits . 2... 2... 1. ee ee) 55°C to 125°C 

| | SN72714 Circuits ee ee OC 070°C 
Storage temperature range pig) BE ps gS ed ele a a ate) =65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: 4 pekice Cee ae ee ee ak en re 300°C 

- Lead temperature 1/16 inch from case for 10 seconds: N package... 06. ee 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3. For SN52514, this rating applies at (or below) 95°C free-air temperature. For operation above this temperature, derate Jinearly at 
the rate of 10.9 mW/‘C. For SN72514, this rating applies at (or below) 70°C free-air température without derating. 
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CIRCUIT TYPES SN52514, SN72514 
DUAL DIFFERENTIAL COMPARATORS WITH STROBES 





electrical characteristics at specified free-air temperature, VcC+ = 12 V, Vcc— = —6 V 
(unless otherwise noted) 


PARAMETER TEST EONDITIONS: 


‘tnput offset voltage: mV 
See Note 4 Full range eeeieres sn caeere war 
Average temperature coefficient | Rg = 60, MIN to 26°C 
| &vio uViPC 










of input offset voltage See Note 4 ae C to MAX 3 10 3 20 





Input. offset current 





ho 





Average temperature coefficient 


ano 
of oper offset current 






Vi strobe) = 5 V, 
Vip = —SmvV 


Vv = 
Low-level strobe current (strobe) 100 mV, 

“Vip =5 mv 
Common-mode input 

Veco ==7-V 
voltage range. 


Differential input voltage range 
Large-signal differential 







ay add eros current 











No load, 
belts O0to2.5V 





AvD 





voltage amplification 


VoH_ High-level output voltage 








VOL Low-level output voltage 


Low-level output current 





lO“ 


Pp “Total ‘power dissipation ¢ 


TUntess otherwise. noted, all characteristics are measured with the strobe ‘open, Full range (MIN to MAX) for SN52514 is —55°C to 125°C and 
for the SN72514 is O° c to 70 C. 

















Vip = —5 mV, 
No load. 










The algebraic convention where the most- positive (least- negative) ‘limit is designated as maximum is used in this data sheet for logic levels 
only, e.g., when 0 V is the maximum, the minimum limit is a more-negative voltage. 


8 These typical values are at Tp = 25° C: 
Vsuppy.c current and power dissipation. limits apply for each comparator. 


NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52514, Vo- = 4. 8 Va 
at Ta = —55° C, Vo=1 AV at Ta = 25°C, and Vo= 1V at Ta = 125° C; for SN72514, Vg = 1.5 V at Ta = o°C, Vo = 1.4 V at 25° C, . 
and Vo= = 1.2 Vo at Ta = 70° C. These output voltage levels were selected to approximate the ‘logic. ehreshots voles: of the types of 
digital logic circuits these comparators are intended to drive. aes 


switching characteristics, Vec+ = 12V, Vec— =—6V, TA= 25°C : 


-Response.time |. om eae ee = 00, = , > See Note 5 





. Strobe release | times 2208 Ee ee Lee, = ; See Note 6 - 


NOTES: 5. The r response time specified is for a  100- mv input step with 5-mvV Guerdrive.: 
Ges For testing purposes, the input bias conditions are selected to. produce an: output voltage of 1 AV. A 5- mV overdrive. is then 
added. to the input bias voltage to produce an output voltage which rises above 1 4 V. The time interval is measured from the 50% 
point of the strobe voltage curve to > the point where the overdriven output voltage crosses the 1 A v level. 


. Ber definition of terms and typical characteristic curves, see the SN52510/SN72510 data sheet on page 3-60. 
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LINEAR CIRCUIT TYPES SN52710, SN72710 
INTEGRATED CIRCUITS =< Ss DIFFERENTIAL COMPARATORS 





e Fast Response Times - 
e Low Offset Characteristics oe 2 schematic — 


e Output Compatible with Most TTL and 
DTL Circuits - 


description 


The SN52710 and SN72710 are monolithic high- 
speed comparators. having differential inputs and a 
low-impedance output. Component - matching, | 
inherent in silicon integrated circuit fabrication | © NONINVERTING g 
techniques, produces a comparator with low-drift and | INVERTING g 
low-offset characteristics. These circuits are especially | | A 


useful for applications. requiring an amplitude 
discriminator, memory sense amplifier, or a high- 
speed voltage comparator. The SN52710 is character- — 
ised for operation over the full military temperature 


range of —55°C to 125°C; the SN72710 is character- 
ized for operation from O°C to 70°C. - eh Si 





Component values shown are nominal, 


terminal assignments 


JORN eee ke, os gs 
DUAL-IN-LINE PACKAGE (TOP VIEW) ———~ PLUG-INPACKAGE (TOP VIEW) ~= = ~—«&FLAT PACKAGE (TOP VIEW) 


NC Vcec+ NC OUTPUT 


Nc VCC+ NC OUTPUT NC @ ) M6 (8) (8) @) G) , 
Ce - | 


; ; GND NONI. iN INVERT- NC Vec_ 

NC GNDNONIN. INVERT: NC "Vcc— NC ms ‘ a ; 
Nou ING ING ee a INPUT INPUT 

INPUT INPUT 


PIN 41S IN ELECTRICAL CONTACT WITH THE CASE PINS IS tN ELECTRICAL CONTACT WITH THE CASE 





NC—No internal connection 


absolute. maximum ratings over operating free: -air temperature range (unless otherwise noted) 


SN72710 | UNIT 

Supply voltage VCc+ (see Note 1) } 
_ Supply voltage VCC_ (see Note 1) 

Differential input voltage (see Note 2) 

Input voltage (either input, see Note 1) 

Peak output current (ty <1 s) 

Continuous total power dissipation 

at (or below) 70° Cc free-air SEI DEDat Ue (see Note 3). 

Operating free-air temperature range. - 

Storage temperature range | | 

Lead temperature 1/16 inch from case for 60 seconds ae. “TEL or rs peer 

Lead temperature 1/16 inch from case for. 10 seconds ety he .N package os 





NOTES: 1. All voltage values, except differential voltages, are with respect to the network around terminal. — 
. 2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3. For operation of the SN52710 above 70° c free- -air temperature, refer to Dissipation Derating Curve, Figure 8. 
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CIRCUIT TYPES SN52710, SN72710 
DIFFERENTIAL COMPARATORS 





electrical characteristics at specified free: air ‘temperature, Vec+ = 12 V, Vec— = —-6 V 
(unless otherwise noted) , 





SNBATIO 
MIN TYP MAX 


PARAMETER. 







TEST CONDITIONST | 







‘| VIO Input offset voltage | Rs < 2002, See Note 4 





Full range 


Rs< 200 ee See Note 4 Full range 
. 25°C 
See Note 4 35% 
Full range 
| 25°C 
= eee 


Le eed ae 
No load See Note 4 2p". ved 1500 
Ue as ronan | 6 range 500 i eee 
ip eee ons asa we [2 
Vip =—15 mV, lou = —0.5 
Vip =-15mV, Vo 
|r Output resistance _ Vo=1.4V- 

CMRR_ Common-mode rejection ratio Rg < 200 2 js -= fs 


Pp _— Total power dissipation No load . 25°C 8 175 | 











Average temperature coefficient _ 
eVvio | fete uve C 


Cc 
| = 
= 





‘of input offset voltage: 





oo) 





> 


_ 150 







lio. Input offset current 









lip Input bias current 







—_ 
ol 
oO 


Wy Rp = 









Input voltage range. 






Vi 
VID 









_ Differential input voltage range” 
Large-signal differential . 














voltage amplification 














VOH » High-level output voltage 
VOL. 









2 
Fr os 





Low-level output voltage 





= 


Low-level output current 







2 


NOTE 4: These chabacter istics are verified by measurements at the following Pops Btures and output voltage levels: for SN52710;, Vo= =1.8V 
at. Ta = 85° C, V0.5 And V at Ta = 25° C, and Vg =1 V at Ta = 125° C; for SN72710, Vo = 1.5 V at Ta = 0° C, Vo=14 Vat . 
‘Ta 25° C, and Vo =.1;2.V at“ T a= 70°C. These output voltage levels were. SEIECtCe to approximate. the logic threshold voltages of. - 

the. types of. digital logic circuits these comparators are intended to drive. 


teal range. for SN52710 is 55°C to 125°C and for SN72710 is 0° C to 70° Cc. 


tThe algebraic. convention where the most- positive (least- Hegative) limit is designated as maximum is Geea in this data sibess for iaic levels 


_ only; @.g., when 0 ¥ is the maximum, the minimum timitis a more-negative voltage. 


switching o characteristics, Voce = =12V, Vee = =-—6V, Ta = 25°C. 


ae SN52710 — _SN72710 lee 
‘PARAMETER | aan | TEST CONDITIONS a 





“Response time No load, -' SeeNote5 


NOTE 5: ‘The response time’specified is for a 100-mV input step with 5-mV overdrive. 


For definitions of terms, mechanical data and ordering instructions, see SN5271 1/SN72711 data sheet dated February 1971. 
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TYPICAL CHARACTERISTICS 


OUTPUT RESPONSE FOR VARIOUS _ _ QUTPUT RESPONSE FOR VARIOUS 
- INPUT OVERDRIVES an er aR INPUT OVERDRIVES 





x <= 
ee ~ Se 
+ 2 Vcc+ = 12. V 5 a 
Cs Vec_=-6 V £ 
No load 
: Ta = 25°C Vec+=12V 
4 + .=-6V 
a aA No load 
» 3 oy 
g is 
6 6 
> 2 $s 
q 
ee iF 1 
; t-Time=ns - ae ‘tinexne 
FIGURE 1 a FIGURE 2 
- COMMON-MODE PULSE RESPONSE | QUTPUT VOLTAGE 
7 vs ay | Ge 
ELAPSED TIME | | | _ * _ FREE-AIR TEMPERATURE | 


~ Vic—Common-Mode _ 
Input Voltage—V 








1 
u 
8 
s 
. > 
a 
Qo 
Ss 
3 ° 
> are) 
4 > 
& 
o 
> 
5 
fot 
=} 
6 
5 75 -50 -25 0 25 50 75 100 125 
a Ta—Free-Air Temperature—"C - 
t—Time—ns 
FIGURE 3 “FIGURE 4 
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CIRCUIT TYPES SN52710, ‘SN72710 


DIFFERENTIAL COMPARATORS 





‘TYPICAL CHARACTERISTICS |  & 


SN52710 
VOLTAGE TRANSFER CHARACTERISTICS. 


Vo—Output Voltage—V 


—__ Vip—Differential Input Voltage—mV 


- FIGURE 5 


TOTAL POWER DISSIPATION 
- PFREE-AIR TEMPERATURE 
100 1 : 
| Vect+=12V _ 
Vec_=-6V > | 
Vip =9 
No load | 


95 


) Pp—Total Power Dissipation—mW 4 me 
ra) 


T A-F ree-Air Temperature—C 


FIGURE 7 
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Vo—Output Voltage—V 


Maximum Continuous Power Dissipation—mW 


100 


0 


~ 70. 





§N72710 
VOLTAGE TRANSFER CHARACTERISTICS 








Vec+ = 12 V 
“Ncc2> sue 





Vip—Differential Input Voltage—mV 


FIGURE 6 


THERMAL INFORMATION 


DISSIPATION DERATING CURVE — 


FROM 
115°C 
128°C 


PKG $DERATE~ 
L&S 86mW/°C. 
J&N- NA 


80 90 400. ; 110 m 120° 7 130 
Ta—Free-Air Temperature—°C 


FIGURE 8 
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LINEAR INTEGRATED 7 CIRCUIT TYPES SN52711, SN72711 
CIRCUITS - DUAL-CHANNEL DIFFERENTIAL COMPARATORS 
___ WITH STROBES 











e Fast Response Times e Low Offset Characteristics 
¢ Output Compatible with Most TTL and DTL Circuits 
© Designed to be Interchangeable with Fairchild 1 A711 and uA711C 


description . ie : ; ~ schematic e 


The SN52711 and $N72711 circuits are high-speed 
dual-channet comparators with differential inputs and 
a_low- impedance . output. Component matching, 
inherent with. silicon monolithic circuit fabrication 


STROBE 1 OUTPUT STROBE 2 
“9 ra o 


techniques, produces a comparator circuit with low- ae 
‘drift and low-offset characteristics. An independent | 
strobe input is provided for each of the two channels, or | om NrOTs 


which when taken low, inhibits the associated oa ee 
channel. If both strobes are simultaneously low, the 

Output will be low regardless of the conditions 
applied to the differential inputs. The comparator 
output pulse width may be ‘‘stretched’”’ by varying 
the capacitive loading. These dual comparators are : = | 
particularly useful for applications requiring an i aa . 
amplitude- -discriminating sense amplifier with an adjustable threshold voltage. The SN52711 is characterized for 
operation over the full military temperature range of —55°C to 125°C; the SN72711 is characterized for operation 
from 0°C to 70°C. 





terminal assignments sy. 


STROBE : STROBE 
1 GND Vcc+OUTPUT 2 NC 





(7) INVERTING 
INPUT 2 





=, ry = - = on ; 7 
Les Leys ie 7 ee | OOOO 
INV) NON- Vcc NON. INV NC i 


4 INV NON- Vec— NON- INV 
INPUT 1 INV INV INPUT.2 
tNPUT 1 INPUT 2 ‘ : INPUT 7 INV INV INPUT 2 
(INPUT 1. INPUT 2 





PIN 51S IN ELECTRICAL CONTACT WITH THE CASE PIN 31S IN ELECTRICAL CONTACT WITH THE CASE 


NC—No Internal Connection 


absolute | maximum ratings over operating free-air teniperatare range idales: otherwise noted) 


Sipcly voltage Woe (see Note 1) 

~ Supply voltage Vcc— (see Note 1) 

_ Differential input voltage (see Note 2) 
Input voltage (either input, see Note 1) 
Strobe voltage (see Note 1) 

Peak output current (ty < 1 s) 


Continuous total power dissipation ance. Sao 
“at (or below) 70°C free-air temperature (see Note 3) : coe ae 

Operating free-air temperature range es = ? 

- Storage temperature range | —65 to i50| 


| Lead temperature 1/16 inch from case for 60 seconds: J, L,orS package] 300 | 300 | 


Lead temperature 1/16 inch from case for 10 seconds 260. | 260 


NOTES: 1. All voltage values; except differential voltages, are with respect to network ground terminal. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. < 
3. For operation of SN52711 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 9. 
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CIRCUIT TYPES SN52711, SN72711 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 





electrical characteristics at specified free-air temperature, Vcc+ =12V,Vcc—=-6V 
(unless otherwise noted) | 


PARAMETER 


Rs 
See Note 4 
Rs < 2002, 25°C 
S 

















SN52711 SN72711. 
MIN TYP MAX|MIN TYP MAX 


1 
‘Full range 
mV 







TEST CONDITIONST 













< 200 2, Vic = 9, 
















Vio __ Input offset voltage 


Average temperature coefficient 
a 
ae VIO of input offset voltage , 
7 | oe as 25°C — 
Ho Input offset current See Note 4 
Full range 
: . 25°C 
yp. Input bias current — _ |See Note 4 os 
2 Full range 





Note 4 Fullrange | 
< = 0; 


ee | 
Rs < 2002 Vic =0 | | 
iiss ees! 







: 
ae ae 


| 25 100 | | 
4 uA 


_ Differential input 










V acre eh ot 
'D voltage range 





1 
1 
5 5 
0.5 605 
25 25 
[Vi input voltage range «(Vee = ~7V 25°C oo 
a. Large-signal differential No load, 25°C | 750 1500 700 1500 =| si 
VD voltage amplification Vo =0to2.5V Fullrange} 500 = [500 | | 
VOH High-level output voltage -_ 5 ~ V 
Vip=10mV, lon=-8ma | ec [25 35 [28 35 | 
(08 0.8 
200 200 
90 
4 


++ 


5 
5 
5 
0 





VoL _ Low-level output voltage 


ast 
oO 


5 
CMRR. Common-mode rejection ratio 25°C ee eee 
7 
: 


NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52711, Vo= 1.38V 
at Ta = —55°C, Vo = 1.4 V at Ty = 25°C, and Vo =1 V at Ty, = 125°C; for SN72711, Vo = 1.5 V at Ta =0°C, Vo = 1.4 V at 
TA = 25°C, and Vo = 1.2 V at 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the 


+5 

#5." 

2.5 
Vip =—-10mV, lo, =0 25°C | -1 —-05 0 1 +05 ot] 
Vip = 10MV, Victrohe) = 0.3 V, x = 
lo. =0 be 

0.5 
70 
|| tec+ Supply current from Voc+ 


Vip =—5 V to 5 V(—10 mV for typ), 
I¢c— Supply current from Voc— . 





Strobes alternately grounded, 


|| Pp... Total power dissipation No load 





0 

Is__ Low-level strobe current Vistrobe) =9, Vip = 10 mV 25°C =1,.2 -2.5 | ma | 
5 
0 






3. 
4. 

4 

2 

7 

2. 

25°C 20 





types of digital logic circuits these comparators are intended to drive. 


TUnless otherwise noted, all characteristics are measured with the strobe of the channel under test open. The strobe of the other channel is 
grounded. Full range for SN52711 is —55°C to 125°C and for the SN72711 is O'C to 70 C. 


tthe algebraic ‘convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels 
only, e.g., when 0 V is the maximum, the minimum limit is a more-negative voltage. - 


| | SN527117. SN72711 
| PARAMETER it: ‘TEST CONDITIONS : LAL ee 
| | 7 : 7 MIN TYP MAX |MIN TYP MAX 
Response time _ ~~ ~ |No load, Sée Note 5 40 80 7 400°: 
75. 05 : 


‘Strobe release time _ Se No load, See Note 6 | anne 


switching characteristics, Vec+ = 12V,Vcc_=-6V,TA=25°C, s—(‘i‘:~™S 











NOTES: 5, The response time specified is for a 100-mV input step with 5-mV_ overdrive. rae Pa rs 

. 6. For testing purposes, the input bias conditions are selected to produce an output voltage of 1.4 V. A 5-mV overdrive is then 
added to the input bias voltage to produce an output voltage which rises above 1.4 V. The time interval is measured from the 50% 
point of the strobe voltage curve to the point where the overdriven output voltage crosses the 1.4V level. 
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CIRCUIT TYPES SN52711, SN72711 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 





DEFINITION OF TERMS 


Input Offset Voltage (VyQ) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal 
resistances (Rs) are inserted in series with the input leads. | 


_ Average Temperature Coefficient of Input Offset Voltage (ayo) The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 


(Vio @ TA(1)) — (Vio @ TAQ) 
TA(1) — TA(2) 


Input offset Current (Ijo) The difference between the currents into the two input terminals with the output at the 
specified level. : 


aviO = where Ta(1) and TA(2) are the specified temperature extremes. 





Input Bias Current (1jp) The average of the currents into the two input terminals with the output at the specified level. 


Low-Level Strobe Current (Ig_) The current flowing out of the strobe at a low-level voltage. 





input evniees Range (Vj) The range of voltage which if exceeded at either input terminal will cause the COMB APatOr to 
cease nnenourG properly. 7 es 


Differential Input Voltage Range (Vip) The range of voltage between the two input terminals which if exceeded will , 
cause the comparator to cease functioning properly. 


Large-Signal Differential Voltage Amplification (Avp) The ratio of the change in output voltage to the change in 
differential input voltage producing it. | 


- High- Level Output Voltage (VoH) The voltage at the output with the specified input conditions applied Which should 
establish a high level at the output. 


Low-Level Output Voltage (VoL) The voltage at the output with the specified input conditions applied eich should 
establish a on veh at the output. 


Low-Level Output Current (Io_) The current flowing into the output at a specified low-level output voltage. 
Output Resistance (r5) The resistance between the output terminal and ground. 


Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode 
voltage amplification. This is measured by determining the ratio of a change in input common- mode voltage to the 
resulting change in input offset voltage. 


Total Bawéi Dissipation (Pp) The total d-c power supplied to the device less any peel delivered from the device toa 
load. At no load: Pp = Vcec+* Iec+ + Vec—* Icc— : ae 


Response Time The interval between the application of an input step function and the time when the output crosses 
_ the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 

output to an input level just barely in excess of that required to bring the output back to the Pale threshold voltage. 

This excess is referred to as the voltage overdrive. ; 


Strobe Release Time The time required for the Output to rise to the logic threshold voltage after the strobe terminal: has 
been driven from the low logic level to the high logic level. Appropriate input conditions are assumed. — 





3-74 as “tn, te INSTRUMENTS 


INCORPORATED: 
POST OFFICE BOX:5012 e DALLAS, TEXAS 75222 








Vo—Output Voltage—V 


NOTE 4: 


CIRCUIT TYPES SN52711, SN72711 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 


TYPICAL CHARACTERISTICS 


LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 
vs - 
FREE-AIR TEMPERATURE 























2000 a ct Facies te aa 
E Niccs =12V 
1800 + + t— Vee =-6 V 
No Icad 
1600 See Note 4 
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_ Ayp—Differential Voltage Amplification 
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Ta~Free-Air Temperature—°C 


FIGURE 1 


INPUT BIAS CURRENT 
OVS 
FREE-AIR TEMPERATURE 





To ep if “Ty T 70 ie 
Voc+ = 12.V 
ea Vcc =-6V 
eee Note 4 
—~ 


























ljg—Input Bias Current—wA 
































Ta—Free-Air Temperature—C 


FIGURE 3 


$N52711 
VOLTAGE TRANSFER 
CHARACTERISTICS 


~Vec+ = 12 V 
Vec~—=:. 6 V 


Rs = 200 2 


-75 -50 -25 0 25 50° 75 100 125 
































Vip—Differential Input Voltage—mV 
FIGURE 5 


at nee 
A’= 25-C, and. Vo = 








ee; of. digital logic circuits these comparators are intended to drive. 


Vo—Output Voltage—V 


Avp—Differential Voltage Amplification - 


Pp—Total Power Dissipation—mW 


424 


LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 
vs 
SUPPLY VOLTAGE 


ae 
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Voc+—Positive Supply Voltage—V 


FIGURE 2 


TOTAL POWER DISSIPATION 
Ws” 
FREE-AIR TEMPERATURE 


140 ~—— — 
Vec+ =12V : 
138 + aa al 7 ES ¢ 














Vcc =-6V 
136 |+ Vin-=.9 

No load 
134 
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FIGURE 4 


SN72711 
VOLTAGE TRANSFER 
CHARACTERISTICS 





. 
OO OS ee a 
_ 
1 








5 
Vec+=12V 
Vec= =: 6 Vit, =0°C wea 
4 +-Rs < 2002 [ee iN 
; : Kine 70°C 
4 area eteet ke TAF 25°C 
7 v4 
a 
Ul 
A fy 
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Vip—Differential Input Voltage—mV 
FIG U R E & 


- These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52 711, Vo= 
55° C, Vo =1.4V at Ta = 25 Cc, and Vo = 1 V-at Ta = 125° C; for SN72711, 
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1.38V 


Vig 1.5 M. at TA = 0. C, Vo = 1.4 V at 
1.2 V at 70° C. These output voltage levels were “selected to of Pree ae the: logic threshold voltages of the 
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CIRCUIT TYPES SN52711, SN72711_ 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 





Differential 


Vo—Output Voltage—V 


Input Voltage 


- J 4 
WN 


TYPICAL CHARACTERISTICS 


OUTPUT RESPONSE FOR 
VARIOUS INPUT OVERDRIVES 
























ee 
ee pete dh delle siecle se seca ayee| 
frog wv tT 
eae TT tf Voce = 12 V 
Pt tT tt tT EE TL | vece_=-6v 
PT Tt TT EL No toaa 
teed SU ea te te dt A ati c= 2bee 
as eee eeek 
20 VC Pee es 
4 a” — A I a 


Dake sar ane 
Bie Av aaeS eee 
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Strobe Voltage—V 


Vo—Output Voltage—V 





STROBE RELEASE TIME 
FOR VARIOUS INPUT OVERDRIVES 


Vec+=12V 

Vcc— = -6 V 
_No load 

Ta = 25°C 
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FIGURE 8 


THERMAL INFORMATION 


SN52711 


DISSIPATION DERATING CURVE 
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LINEAR | CIRCUIT TYPE SN72720 
INTEGRATED CIRCUITS DUAL DIFFERENTIAL COMPARATORS 


e Fast Response Times © Low Offset Characteristics ? 
¢ Output Compatible with Most TTL and DTL Circuits 


Cee OE ‘ | ge chee 
schematic (each comparator) — DUAL-IN-LINE PACKAGE (TOP VIEW) 


COMPARATOR NO.1 
NON - COMPARATOR NO. 2 
INV. INV a) , Cena 
Vcc INPUT INPUT GND Vcc+ NC OUTPUT 


“ NONINVERTING 
a inpuT.  ¢ 


INVERTING = 
INPUT, 


OUTPUT NC. Vcc+, NC. NON. INV Voc. ae 
: INV INPUT 
COMPARATOR NO. 1. INPUT 





Component values shown are nominal. COMPARATOR NO. 2 





NC—No internal connection © 


description 





OZLZLNS SdAL LINDYID 


LZ6L HOUVW ‘OVPLLLZ S-10:°ON NILA TING 





The SN72720 is two high-speed comparators in a single package, each electrically identical to the SN72710 and having 


differential inputs and a low- -impedance output. Component matching, inherent in silicon monolithic circuit fabrication 


a techniques, produces a comparator with low drift and low-offset characteristics. This circuit is especially useful. for : 
- applications requiring an amplitude discriminator, AVEMORY sense amplifier, or a high- speed voltage somparator. The 


$N72720 i is. characterized for epeenon from 0° C to 70° C. 
absolute maximum 1 ratings over operating remiparatute range (unless otherwise noted) 


_Blnpld solibge Ves foes Nore al et ee ee ee aay 


Supply voltage Voc (see Note Th oP er SL ee OP a ay 

~ Differential: input valtage (see-Note’2) 0 eo het ate Eee Te aes tM 
Input voltage (either input, ste Notes hen ete ae BOR EN Seg ee OE i on +7 V 

Peak output current, each comparator (tw1 soo fo. oe ee a a a Oe “10 mA 

; Continuous total Rowel dissipation: each comparator ee oe Be eee Pe ee ae 300 mW 

: “fotabpackage: og a a Pa ee 800 mW 

Operating free- -air r temperature PANge Oe ge oe aL yh uk a ee ‘ veal RE SE OG te70- Ce 
Storage temperature range . . . a ees ai ee eee et es 26 C10 150 -C 
Lead tempera ure 16. inch from case :for 10 seconds fe a ee 260°C 

ee All voltage Wales except differsntial eoligase. are with respect to the network ground terminal. 


2 Differential voltages. are.at une nontover ng ipa terminal with. respect to the inverting pee terminal. 
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CIRCUIT TYPE SN72720 ee BRE a 
DUAL DIFFERENTIAL COMPARATORS JPISETES SG TST@ 080 73N- ay | 





(unless otherwise noted) 





electrical characteristics at specified free-air temperature, Vcc+ = 12V, Vcc— =-6V 











PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT | ~ 


u v < , = — m ; 
oe ea ie $ : : 0°C to 70°C 
Average temperature coefficient | i : 
aviO ... . Rs < 20022, See Note 3 OCto 70 C |: ; 
of input offset voltage re wee 




















ee Eee ae a a 
e one 
OE 10 70°C : 
25°C -* 25 100 
See Note 3 . . 7 yA 
OCto 70 C 3 150 


Large-signal differential | 


. 25°C | 700. 1500 
vhs ene No load, See Note 3 —s = 
voltage amplification : OC to 70 C 500 sd 


VoH_ High-level output voltage | 1 Vip=15mV,  loH = —-0.5 mA 25°C 25 3.2 4 Vv 
VoL Low-level output voltage — [Vip=-15mV, iol =O © 26°C =| -1) «—=0.5 OF 


ho Input offset current 





lip Input bias current 










Vi Input voltage range 
Vip 





Differential input voltage range 



















CMRR Common-mode rejection ratio —28c [6 690s 


lcc+ Supply current'from Vcc+ (each comparator) 
25°C —3.8 


Icc— Supply current from Voc_— (each comparator) 


Total power dissipation (each comparator) 


Rg < 200 2 
Vip=-5Vto5 Vv. 
(10 mV for typ), 
Noload | 

















NOTE 3:These characteristics are verified by measurements at the following temperatures and output voltage levels: Vo = 1.5 V at 
Ta o°C, Vo = 1.4 V at Ta = 25°C, and Vo = 1.2 V at Ta = 70°C. These output voltage levels were selected to approximate the 
logic threshold voltages of the types of digital logic circuits these comparators are intended to drive. 


tthe algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels 
only, e.g., when O'V is the maximum, the minimum limit is a more-negative voltage. 


switching characteristics, Vcc+ = 12 V, Vcc— =—-6V,TA = 25°C 
[PARAMETER TESTCONDITIONS 


Response time No load, See Note 4. 









| 
eye ee 





NOTE 4: The response time specified is for a 100-mV input step with 5-mV overdrive. 


For definition of terms, refer to page of the SN52711/SN72711 data sheet. Typical characteristic curves on the SN72710 data sheet, pages 3-70 
and 3-71, are applicable for the SN72720. : i. oat 
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LINEAR ss CIRCUIT TYPES SN52810, SN7281 
: INTEGRATED CIRCUITS _. DIFFERENTIAL COMPARATOR 





Low Offset Characteristics | schematic 
High Differential Voltage Amplification 

Fast Response Times _ 

| Output Compatible with Most TTL 

H and DTL Circuits — 


c description 

_ The SN52810 and SN72810 are improved versions of 
‘ the SN52710 and SN72710° high-speed voltage com- _NONINVERTING g 
| . parators with an extra stage added to increase voltage FMVERTING 
amplification and accuracy. Typical amplification is ele 
33,000. Component matching, inherent in monolithic 

integrated circuit fabrication techniques, produces a 

a - comparator with low-drift and low-offset characteris-_ | 
tics. These circuits. are particularly useful for applica- | Resistor values are nominal in ohms. . 
~ tions requiring an amplitude discriminator, memory sense = amplifier. ora high-speed limit detector. 








2 e j 
= ‘LLGL HOUVIN ‘6PPLLLZ S-10 ‘ON NILA71NA 


The SN52810 is characterized for operation over the full military temperature range of —55° C: to 125°C; the §N72810 
is characterized for operation from 0°C to 70° C: 


terminal assignments 


JOR N DUAL-IN-LINE ~yptucunpackace | OUALAN-LINE 2 FLAT PACKAGE 


7 PACKAGE : 
: _ PACKAGE (TOP VIEW) | (TOP VIEW) Ee croP:ViEW) (TOP VIEW) 


oa ouT- : a: ouT- ouT 
NC NC ‘NC. Voc+ NC. PUT NC ie : TS vec+ PUT NC 


-6OO5 O96 





ei “NC GND NON. INV. NC Vcc NC ee GND NON. INV) Vcc 


INV INPUT INV INPUT 
~ANPUT : INPUT: 


PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 





NC=+No internal connection | Hf cers x ’ _— eae BN 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) | 


i ‘Supply voltage Vcc+ (see’Note 1)... ee ee ee Be ee ee eae ge 14 
Supply voltage Vcc= (see Note 1) a2 t we eG igs ea ea a ee ee a ae Se Ee 
Differential input voltage (see Note2) 5 2 ww ee ee ee EBV 
input voltage (either input, see Note 1). ce ee +7 Vv. 
Peak output current (ty <1 s) Ae sion teenage Mae saP pine, le Rete “40 mA 
Continuous total power dissipation at (or below) 70° °C fone -air temperature (eee Note 3) pen Begs ey BOO mW 
peeks tree: -air temperature range: SN52810.Citcuits. oe i ee ee Be we. . . . —§5°C to 125°C 


SSE BEASS 22S Ee Sh et 











‘ fs 

: aoe SN72810 Circuits ps Seepage eR rae Tet ou Pare 29 ae anes Cina ae hs 0°C to 70°C 

‘ ‘Storage temperature range .... | Be Ve Galatainn. (fog Ao e656 Gt 150°C. . 

nu ; o 

i Lead temperature 1/16 inch from case for 60 senids: a ie or 2Z package Pg at Gee on eee ie eos fe BOO ee 

i Ae Bek oe ya ae EE ge 

" Lead temperature 1/16 i inch from case for 10 seconds: N or: P package :° ee eee ee a  .  260°E 

é NOTES: 1. All voltage values, exbept differential Velteace: are with respect to the network ground terminal. 

- 2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. For operation of the SN52810 above 70°C free-air temperature, refer to Dissipating Derating Curve, Figure 1. 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 





electrical characteristics at specified free-air temperature, Vcc+ = 12 V, Vcc— =-6V 


(unless otherwise noted) | | | a : 
TEST CONDITIONSt : UNIT 
MIN TYP MAX | MIN. .. TYP MAX | 


PARAMETER | 





. | See Note 4 Funronge [8 
Average temperature coefficient Rs = 502, gee 0 eee ee Bass 
avio e wViPC 


NOT DO 
Rial= 
OLore 
gis 
zip 
ats 


3 1 

3 1 
; ee 0.75 
ho. input offset current 18 yA 





See Note 4 MIN 9° © 
, MAX aan ae 
Average temperature coefficient MIN to 25°C |. 5... 
AHO. : : . See Note 4 = 
: of input offset current ; 5 25 
. : 7 15 


y Common-mode input 
ICR voltage range 


Vcec—=-7V 
Vip Differential input voltage range oe a eee Full range 


Large-signal differential - © | | No load, 


KY I. 
aay 

o|~ 
ojo 













NO “Ti NPN 
He} c |2/a/o 
° = O10 
® ~*~ 

Se ° 

@ = 

> 

x 




















£5. Whe 


; 
12,500 33,000 10,000. 33,000. Ee | 






A 
ve voltage amplification 


oy AB 5 


Full range 2.5 3.68 


—1  -0.58 ot 







-VOH = High-level output voltage 





Vip =5mvV, 
lon =-5mA 









be 
0G 
= 
. @ 
| 
© 
(3) 





5°C 


nN 






A 
25°C. 
Full range 


_ |Full range. 5.58 9. 5.58 9 | 


Full range g08 150 | 908° 150 


t Full range (MIN to MAX) for SN52810 is —55°C to 125°C and for the SN72810 is O°C to 70°C. 


x< 


nN 
=; 
<3) 
po) : 
vo} Fl 
oO 
0 F 
© 
<_ 
o 
jo) 
on 
~d 
© 
—_ 
OQ 
© 
i? 9] 
a. 
is] 





i) 
o 
Or 
| 
~ 
or 
Ln 
| 
~ 
3 


fp lec Supply current from V = 


4 No load 


3 


3 pitts 


Pp Total power dissipation 


tthe algebraic convention where the most-positive (least-negative) limit is designated as Maximum is used in this data sheet for logic levels 
only, €.9., when 0 V is the maximum, the minimum limit is a more-negative voltage: ” . 
8 These typical values are at Ta.= 25°C... . ee aa ‘ . oe deseo: oe 
NOTE 4: These characteristics are verified by Measurements at the following temperatures and output voltage levels: for. SN52810, Vo = 1.8:V 
at Ta = —55°C, Vo = 1.4 V at Ta = 25°C, and Vo = 1V at Ta = 125 C; for SN72810, Vo = 1.5 V at Ta = OC, Vo = 1.4 V at 25°C, 
and Vo = 1.2.V at Ta = 70°C. These output. voltage levels were: selected to approximate the logic threshold voltages of the types of 


digital logic circuits these comparators are intended to drive. 


Powe ‘PARAMETER TEST CONDITIONS 


Response time CL=5pF,  — See Note 5 


| switching characteristics, Vcc+ = 12 V, Vcc— = -6V,TA= 25°C 













NOTE 5: The response time specified is fora 100-mvV input step with 5-mV overdrive, 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 





DEFINITION OF TERMS | 


input Offset Voltage (Vig) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal 
resistances (Rs) are inserted in series with the input leads. 3 | 


Average Temperature Coefficient of Input Offset Voltage (ayvio) The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 


(Vio @ Ta(1)) — (Vio @ Taya). 


Qa = 
aa TA(1) — TA(2) 


| where TA(1) and’ TA(2) are the specified temperature extremes. 








Input offset Current (1jQ) The difference between the currents into the two input terminals with the output at the 
specified level. 


Average Temperature Coefficient of Input Offset Current (aj|Q) The ratio of the change in input offset current to the 
change in free-air temperature. This is an average value for the specified temperature range 


where Ta(1) and Taz) are the specified temperature — 


Input Bias Current (lip) The: oye of the'c currents into the two input terminals wits the autour at the specified level. 





(Ho @ Ta(1)) = (ho @ Talay) | 
TA(1) — TA(2) 








QO = 


Input: Voltage Range (V1) The range of voltage which if éxceedad at either input terminal will cause the comparator to 
cease functioning properly. . 


Differential Input Voltage Range (Vip) The range of voltage between the two input terminals which if exceeded will 
cause the comparator to cease functioning properly. 


Large-Signal Differential ‘Voltage Amplification Me ey The ratio cr ale suit in output voltage to the. are in 
_ differential input voltage ones it. : oe 


| High- Level Output Voltage (Vou) The: Woltage at the output with the specified input conditions applied which should. 
establish a high level at the eoteut 


Low-Level Output Voltage (VOL) The voltage at ‘the output with the Pec input conditions applied which should 
establish a low level at the output. 3 | 


Low-Level Output Current (Io__) The current flowing into the output at a specified low-level output voltage. 
Output Resistance (ro) The resistance between the output terminal and ground. 


Common-Mode Rejection Ratio’ (CMRR) The ratio of differential voltage: émplitication to common- -mode Goltane 
amplification. This is measured by Serene the ratio of a change i in ‘input common-mode voltage to the resulting 
_ change in input offset voltage. : 


Total Power Dissipation (Pp). The total d-c power supplied to the device less any power delivered from the device to a 
load. At no load: Pp = Vcc+* Icc+ + Vcc—* 'ec— 


Response Time The interval between the application of an input step function and the time when the output crosses 
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 

output to an input level just barely in excess of that. required to bring the output back to the logic threshold voltage. 
This excess is referred to as the voltage overdrive. — | : 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 





THERMAL INFORMATION 


SN52810 | 
DISSIPATION DERATING CURVE 


400 


DERATE 
5.0 mw/°C 
8.6 mW/°C | 
10.0 mw/°C 

NA 


Maximum Continuous Power Dissipation—mW 
N 
° 
ro) 


70 80 90 100 110 120 
T a—Free-Air Temperature—°C 


FIGURE 1 


TYPICAL CHARACTERISTICS 





TOTAL POWER DISSIPATION 
vs 


FREE-AIR TEMPERATURE 
110 = 


100 - 
= 
i 
Li 
& 90 
6 
2 
2 
2 80 
®. ; 
2 
(eo) 
oa 
s 70 
(o) 
fi 
o 
60 
50 


-75 -50 -25 0 25 50 75 100 
Ta—Free-Air Temperature—°C 


FIGURE 2 
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. CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 





| TYPICAL CHARACTERISTICS _ } 
LARGE-SIGNAL DIFFERENTIAL LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION vo LTAGE AMPLIFI CATION i 


vs : VS 
SUPPLY VOLTAGE 


-FREE-AIR TEMPERATURE 


Vcc+ = 12V 
Vec—=—6V 
Vo=1to2V 








_Avp—Differential Vottage Amplification 
g ; 
Avp—Differential Voltage Amplification 








0 
-75 -50 -25 0 2 S50 75 100 125 





‘I Ta—Free-Air Temperature—°C 


Vcc+—Positive Supply Vora 
FIGURE 3 


FIGURE 4 








OUTPUT VOLTAGE LEVELS 
i vs 


FREE-AIR TEMPERATURE 


Vou (Vip = SMV, Ion = 0) 


LOW-LEVEL OUTPUT CURRENT 
vs 


FREE-AIR TEMPERATURE 


Vec+ = 12 V 
Vec- = -6V_ 
Vip = -S mv 


Vo—Output Voitage—V 
.. lg_—Low-Level Output Current—mA 





! - F 

i ~75 -50 -25 0 2% S80 75 100 125 38 -80 -28 0 2 580 7 100 125 
ii : : 

a ms Ta—Free-Air Temperature—°C Ta—FreeAir Tempersture—"C 


4 | | FIGURE 5 _ FIGURE 6 


SN72810 
VOLTAGE TRANSFER CHARACTERISTICS 


SN52810 
VOLTAGE TRANSFER CHARACTERISTICS 
5 : Z) 

Vcec+=12V 

Vcoc~ = —-6 

Rg = 50.2 . ae : Ee GE 4 
No load , 


Vo—Output Voltage—V 
wR 
Vo—Output Voltage—V 


Vec- = -6 V 
0 ; Rs =502 
7 No load 





aes eee OA, Resa ee ed 2 Ras i nh ats 





— Vip—Differential Input Voltage—mV 
__ FIGURE7 | 


Vip—Differential Input Voltage—mV - 
FIGURE 8 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 





-TYPICALCHARACTERISTICS = 
INPUT BIAS CURRENT . COMMON- MODE REJECTION RATIO 


., vs , : vs 
- FREE-AIR TEMPERATURE se ‘FREE-AIR TEMPERATURE 


»~Veoes 12V Cc 
Vec-*-6V Vec. * -6V 
Vic =-5V to5V 


lyg—Input Bies Current—pA 
CMRR—Common-Mode Rejection Ratio—dB 





85 
-75 -60 -26 0 26 S80 75 100 125 -75 -50 -25 0 2% SO 75 100 (125 
, Ta—Free-Air Temperature—"C 
Ta—Free-Air Temperature—"C 


FIGURE 9 . | FIGURE 10 





OUTFUT RESPONSE FOR 
VARIOUS INPUT OVERDRIVES 


Differential 
Input Voltage 
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(e) 
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0 20 40 #60 80 100 120 140. 





t-—Time—ns 
FIGURE 11 

; COMMON-MODE PULSE RESPONSE 

$4 a 

3 3 

8 2 

=. 

§ 

| re co, ee 

3 . : . 

3 : 

i! | 

> : C) 

Vic. 

Z 7 

i i 

$ 

s (OEE | 

+ 4 120 160 
i : oA 
eae t—Time—ns TEST CIRCUIT 


: FIGURE 12 a | eee FOR FIGURE 12. 


NOTE 4: These characteristics are 2 verified by. measurements at the following temperatures and output voltage levels: for SN52810, Vo = 1.8 ' 
at Ta= 55° C, Vo = 1.4 V at Ta= 25° C, and Vo = 1V at Ta = 125° C; for SN72810, Vo =1.5V at Ta= 0° C,V9 =14VE 
25°C, and V0 =1.2 V at Ta = 70°C. These output voltage levels were selected to approximate the a threshold voltages of th 
types of digital eee circuits these compereror are intended to drive. ops 
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IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODU - 


rT CIRCUIT TYPES SN5281, SN72811 
- DUAL-CHANNEL DIFFERENTIAL COMPARATORS 
INTEGRATED CIRCUITS WITH STROBES 





@ Fast Response Times 
e Improved Voltage Amplification and Offset Characteristics 
e Output Compatible with Most TTL and DTL Circuits 


OuTPUT 


{| | description | schematic 
| The SN52811 and SN72811 are improved versionsof ‘~* 
the SN52711 and SN72711 high-speed dual-channel 
voltage comparators. Voltage amplification is higher 
(typically 17,500) due to an extra stage, increasing 
| the comparator accuracy. The output pulse width 
; may be “‘stretched”’ by varying the capacitive loading. 





LL8ZZLNS ‘LL8ZSNS SAdAL LINDYID 


Each channel has differential inputs, a strobe input, 
and an output in common with the other channel. - —— | 
When either strobe is taken low, it inhibits the "“" oe oe —}— sir 
associated channel. If both strobes are simultaneously 
a low, the output will be low regardless of the 
“conditions applied to the differential inputs. 


LL6L HOUVW ‘V9OVLLEZ S-10 ‘ON NIL311NG 


These dual-channel voltage comparators are partic- _ Component values shown are nominal. 


ularly attractive for BpPNeeuons requiring an amplitude-discriminating sense amplifier with an Bolustabie threshold 
voltage. | 


The SN52811 is characterized for operation over the full military temperature range of | —55° C to 125°C; the ° SN72811 
is characterized for operation from 0°C to 70°C. 


‘terminal assignments 


| fe JOR N — | Lg <s 4 : _ ZFLAT PACKAGE 
| DUAL-IN-LINE PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW) (TOP VIEW) 











NC STROBE1 GND VCC+ OUTPUTSTROBE 2 NC 


= us OBE STROBE ; 
‘, NC 1 GND Vcc+OUTPUT 2 NC 
















‘ NC INV. NON- Vcc- NON- INV. NC NC INV. NON- Vcc. .NON- INV NC 
INPUT.1 INV INV INPUT 2 INPUT 1 INV INV INPUT 2 
INPUT 1 INPUT 2 INPUT 1 INPUT 2 





PINS IS IN ELECTRICAL CONTACT WITH THE CASE 


UNC— No internal connection a 
“\bsolute maximum ratings over operating free-air temperature range (untess otherwise noted) 
Supply voltage Vcc+ (see Nate Thy viet 3 ae ce Se tee BP Ce are te AE Be ake ay 


Supply voltage Vcc— (seeNote1) ........... gt Ae eraliands Oa Nn cet Walp aie a oe eh, STM 
Differential input voltage (see Note 2) ee ee ee ww 6B 


: Input voltage (either input, see Note1) 2 2 2 1. 6 we ee Ee Go Rias ae ghd V 
Strobe Voltage {see‘Note 1). ee ke we eee dee BV 
Peak output current (tw<1s)  . 2... ee ee eB O tir 


‘Continuous total power dissipation at (or nelew) 70° C ae -air temperature ee Note 3) nr aig? gee O00 mW 
a Operating free-air temperature range: SN52811 Circuits BE eg eo A a eB to 125°C 
SN72811 Circuits... 00 0c. ee eS OE O8C to 70°C 





Storage temperature range... . | On cee ce a Be - 266°C to 160°C 
Lead feinperatiirn 4/16 sinc fein cae 10) 60 seconds: J, L 7 cick see eg Mig Sa OR am Me! Pe a, thee Slee 300°C 


Lead temperature 1/16 inch from case for 10 seconds: N package . . 2°. 0. 2 eee se Oe: 260°C 


ht OTES: 1, All voltage values, except differential voltages, are with respect to the nenvork ground terminal. 
Pes Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3. For operation of the SN52811 above 70° C free- -air temperature, refer to Dissipating Derating Curve, Figure 10. 
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CIRCUIT TYPES. ‘SN52811, SN72811 
_DUAL- -CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 





electrical characteristics at specified free-air temperature, Vec+ = 12 V, Vcc— = —6 Vv 
(unless otherwise noted) 


PARAMETER oa TEST CONDITIONS | i 


ies 
Vic= 0, : 

Rs < 200 2, 25° Cc 

See Note 4 Full range 


Rs < 200 2, 
Full range 
Sée Note 4 





SN72811 
YP MAX 





s 
oO 

















Vio — Input offset voltage 


~ 
oi 


Average temperature coefficient 















a 
VIO of input offset voltage 


Vic = 9, 
25°C 
fnpue offset current See Note 4 
Full range 
: 25°C 
Input bias current vee Note 4 
Full range 


Low-level strobe current Vistrobe =.—100 mV [25°C 


—2.5 
~ Common-mode input 
=-7V 25°C 
voltage range 


w 
oO 


N 
! 
N 
ol 





Differential input 
voltage range 


Large-signal differential  _ Vo =0to2.5V, 25°C 12,500 17,500 10,000 17,500 
Avp voltage amplification No load Full range 















loyH =0 
VoOH_ High-level output voltage’ 28 
Vip = 10 mV, 
25° C 3.6 
lIOH = —5 MA 
Vip = —10 mV, 
1D mM 0.4 of 
cae loL=0 
VoL Low-level output voltage Vip = 10 mV, | : 
V (strobe) Es 0.3 V, 
lol = 0 





o 
fe) 


Vip = —10 mV, 
‘Low-level. output current y 0 25°C 0.5 


O= 


Total power dissipation => 25°C 


200 © 200 












Vip =—-5to5V 
(—10 mV for typ), 
No load, See Note 5 






o;™) 
h 





3 
( | 4B | 


200 





~ 
[on] 

| 
N ee) 
~ (=) 
fp) 
on 

| 
N o 
~J (om) 


TUnless otherwise noted, all characteristics are measured with the strobe of the channel under: test open, mie strobe of the other channel | 
grounded. Full range for SN52811 is —55°C to 125°C and for the SN72811 is 0°C to 70°C. 


tThe. algebraic convention where the. most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic leve 
only, e.g., when 0 V is the maximum, the minimum limit is a more- negative voltage. | 
NOTES: .4. These ‘characteristics are verified by measurements at the following temperatures and output voltage levels: for SN5281 
Vo=1 BV at Ty = —55°C, Vo =1.4 V at Ta = 25° C, and Vo = 1 Vat Tp = 125°C; for SN72811, Vo = 1.5 Vat Ta = O° 
Vo = 1.4 V at TA= 25° Cc, and Vo = 1.2 V at 70°C. These output voltage levels were selected to apBromienats the jogie thresho 
voltages of the types of digital logic circuits these comparators are intended to drive. uf : 
5. The strobes are alternately grounded. 


switching hea Vec+ : 12 V, Vec— =—-6V,TA=25°C 


PARAMETER TEST CONDITIONS | 
MIN TYP MAX 
CL=SpF, SeeNows] _-33_—80 
CL=B oF, See Note 7 


NOTES: 6. The response time specified is for a 100-mV input step with 5-mV overdrive. . 
7. For testing purposes, the input bias conditions are selected to produce an output toltsde of 1.4 V. A 5-mvVv overdrive is th. 
added to the input bias voltage. to produce an output voltage which rises above 1.4 V. The time interval is measured from the 5C. 











ara 
ae nied 
ae eee 
ara es Be 





point of the strobe voltage curve to the point where the overdriven output voltage crosses the 1 4 V level. 
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CIRCUIT TYPES SN52811, SN72811 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 


DEEINAnION OF TERMS 


Input Offset Voltage (ViQ) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal 
resistances (Rs) are inserted in series with the input leads. 


‘neta Teiniperature Coefficient of Input Offset Voltage (ayjQ) The ratio of the change in input offset voltage to the 
change i in free- air temperature. This is an average value for the specified temperature range. 


ES “OT ahe @ tA (io @ Taal” | oes | ; 
avlg = (Vio @ Tai) = (Vio @ Taia)) where T (1) and qT A(2) are the épecified rempelature extremes. 
; Ta(1) — TA(2) | | 


thiput offset. Current (lo) ws difference between the currents into the two input terminals with the ouspur at the 
ee level. 


inp Bias Current x 1B) The average of the currents into the two input terminals with the cuits at the specified level. 


Low- Level Strobe Current (ist) The current flowing out of the strobe at a low- level voltage. 7 i | 


Common- Mode. inpue. Voltage . Range (Vical The range of common-mode voltage which if exceeded will cause the 
amplifier: to cease wee Properly | 





Differential Input vohige: Range (Vip) The range of voltage between the two pus terminals which if exceeded will 
cause the pomparer to cease functioning properly.” es : 


Large- ‘Signal Differential Voltage Amplification (Avo) The ratio of the change in output ue to the enenge in 
differential input voltage producing: it. | 


. High-Level Output Voltage (VoH) The voltage at the output with the eecie neu conditions sao we shuld 
establish a a igty fevel at Lhe output. | | oe 


Low. Level Output Voltage (VoL) The voltage at the output with the » specified input conditions applied which should 
establish a low level at ‘the output. 


ae ‘Low-Level Girtput Current (lon) The current flowing into the output at a specified low-level output voltage. 
; Output Resistines (ro) ie resistance between the output terminal and dd ground. 


Fcommneir Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common- -mode vohaue 
amplification. This is measured by determining the ratio of a change in input c common-mode voltage to the resulting 
change | in. shih offset voltage. 


| Total Power Divination (Pp) 7 The total d-c power supplied to the device less any power delivered from the device t toa 
load. At no load: Pp = Vecw Icc+ + Vec—!cc—- 


7 Reipoiies Time The interval between the application of an input step function and the time when the output crosses 
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 
output to. an input level just barely in excess of that cegeitat: to bring the output back to the logic threshold voltage. 
This excess is referred to. as the ie voltage overdrive. 


Strobe Release Time The time febuired for the output to rise to the logic threshold voltage after the strobe terminal has | 
been driven om the low logic level to the high logic level. Appropriate i conditions are assumed. a 
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Vo—Output Voitage—V 


TYPICAL CHARACTERISTICS | 


LARGE-SIGNAL DIFFERENTIAL. 
NOLTAGE AMPLIFICATION | 
vs 


FREE-AIR TEMPERATURE 


Vcec+=12V 
Voc—=-6V - 
Vo =0to2.5V 
No load 


—-75 -50 -25 0 25 50 75 100 125 


Ta—Free-Air Temperature—°C _ 


FIGURE 1 


SN52811 
VOrLOGE TRANSFER CHARACTERISTICS 










Vcoc+=12V 
Voc= = -6V. 
Rg = 502 

No load | 


Vip—Differential Input Voltage—mvV | 


FIGURE 3 


A 4 


Avp—Differential Voltage Amplification 


' Vc—Output Voltage—V 


LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 


SUPPLY VOLTAGE 


Vo=0to2.5V 
- No load 
Ta = 25°C 





- Vec+—Positive Supply. Voltage—V 
- FIGURE 2 


~§N72811 
VOLTAGE TRANSFER CHARACTER ISTICS 


~ Vece=12V 
Vcc—=-6 V 
Rg = 502. 
- Noload | 





Vip—Differential Input Voltage—mV _ 


FIGURE 4 
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Differential 


Input Voltage . 


Vo—Output Voltage—V 


Vic—Common-Mode . 
_ Input Voltage—V 


w. 


No | 


oh 


Vo—Output Voltage—V 








TYPICAL CHARACTERISTICS 


OUTPUT RESPONSE FOR 


; STROBE RELEASE TIME 
_ VARIOUS INPUT OVERDRIVES 


FOR VARIOUS INPUT OVERDRIVES 












i 
® 
§ | | 
$ Vec+= 12 V 
a. Vee =-6V 
O° : | 
a 
> 
l 
® 
Lo7) 
g 
6 
> 
S 
jos 
; 
ce) 
0 20 40 60 80 100 120 140 : 0 5 10 15 20 25 30 35 40. 
t—Time—ns | t—Time—ns 
FIGURE 5 | _ FIGURE 6 
_ COMMON-MODE PULSE RESPONSE _ 
| | ttt 
Peed 
pel 
PT tT TT vec +8 
os 
Pee ee (EY Sane 
0 40 80 120 140 
“t-Time—ns | 
= eae TEST CIRCUIT 
FIGURE7 ao oe, FOR FIGURE 7_— 
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CIRCUIT TYPES SN52811, SN72811_— 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 





I)B—Input Bias Current—yA - 





TYPICAL CHARACTERISTICS 


INPUT BIAS CURRENT 
vs 


FREE-AIR TEMPERATURE 


Vcec+=12V 
Vcc— =—6§ V 
See Note 4 


Ta—Free-Air Temperature— C 
FIGURE 8 


Pp—Total Power Dissipation—mW 


. 92 


TOTAL POWER DISSIPATION 
vs 


FREE-AIR TEMPERATURE. 


100 











Voc+=12V 
Vcc—=-6V 

Vip =—10 mV 
No load 






98 


96 






94 


90 


rote 
eee 
pades 


—-75 —50 -25 0 25 50 #75 100 125 


T a—Free-Air Temperature—C 
FIGURE 9 


NOTE 4. These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52811, 








Vo = 1.8 V at Ta = -55°C, Vg = 1.4 V at Ta = 25°C, and Vo = 1 V at Ta = 125°C; for SN72811, Vo = 1.5 Vat Tp = 0°C, 
V0 =1.4V at Ta= 25°C, and Vo = 1.2 V at 70°C. These Output voltage levels were selected to approximate the logic threshold 
voltages of the types of digital logic circuits these comparators are intended to drive. 


THERMAL INFORMATION | 


SN52811 
DISSIPATION DERATING CURVE 


100 DERATE FROM] 

| 5.Omw/c 90°C 

8.6mWwW/°C 115°C 
NA 125°C 


Maximum Continuous Power Dissipation—mW 
N 
ron) 
Oo 


70 80 90 100 110 120 
T a—Free-Air Temperature— C 


FIGURE 10° 
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LINEAR - _ CIRCUIT TYPES SN52820, $N72820 
INTEGRATED CIRCUITS DUAL DIFFERENTIAL COMPARATORS 





e Fast Response Times | e Low Offset Characteristics 


e High Differential Voltage Amplification e Outputs Compatible with Most TTL — 
| : | | | and DTL Circuits i | 


schematic (each comparator) | | JOR N 
: DUAL-IN-LINE PACKAGE (TOP VIEW) 


COMPARATOR NO. 1 
NON. COMPARATOR NO. 2 
INV INV 
Vcc— INPUT INPUT GND Vcc+ NC OUTPUT 


OZ8ZZNS ‘OZ8ZSNS SSdAL LINDYID 


es] 
Cc 
re 
r 
m 
ra. 
2 
2 
o 
Oo 
i 
” 
~ 
=~ 
-_ 
= 
p. 
Cl 
2 
= 
> 
x 
Q 
L 
-_ 
© 
~ 
enh 


NONINVERTING 
INPUT 





. INVERTING 
INPUT 


OUTPUT NC Vcc+ NC. NON: “INV Vcc— 

INV INPUT 

; INPUT 
COMPARATOR NO. 1 





COMPARATOR NO. 2 


Resistor values are in ohms. 


NC—No internal connection 
Component values shown are nominal. : ; . 


description 


| The SN52820 and SN72820 are improved versions of the SN72720 dual high-speed voltage comparator. Each com- 
parator has differential inputs and a low-impedance output. When compared with the SN72720, these circuits feature 
higher amplification (typically 33,000) due to an extra amplification stage and increased accuracy because of lower off- 
set characteristics. They are particularly useful in applications requiring an amplitude discriminator, memory sense am- 
plifier, or a high-speed limit detector. The SN52820 is characterized for operation over the full military temperature 
range of —55°C to 125°C; the SN72820 is characterized for operation from 0’C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vacs (seeNote 1) 2 2. es 14V 
Supply voltage Vee (see Notel)* ¢ 3k ie ee a ee 2 eS ee hae a akong ty oe Ge SP STM 
Differential input voltage (see Note2) 6 ww ww ee ee EBV 
Input voltage (either input, see Note 1) 2. 2... ee ee ee FTV 
Peak output current (ty <1 s) heal OR ae. Ghee ae aes ee eer ie, Oo tte ike oR ad ahaha acter NONI 
Continuous total power dissipation: each comparator. . . .). . ee ee ee ee ee ee ee 300 mW 
pint fap | total package, (see Note 3) 2. 2. 2k. 2, . . -« 600 mw 
Operating free-air temperature range: SN52820 Circuits bet PES ae ah ee ee. BBG 10.125 C 
7 | SN72820 Circuits. 9. ee ee Vga 4 OPE to 70°C 
Storage temperature range...) wk ee ee ee) =65°C to 150°C 
_. Lead temperature 1/16 inch from case for 60 seconds: J package > a ae ae ee ee eet eee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . 2 2. 2. ee ee Poet oe 260°C, 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3. For SN52820, this rating applies at (or below) 95°C free-air temperature. For operation above this temperature, derate linearly at 
the rate of 10.9 mW/‘C. For SN72820, this rating applies at (or below) 70°C free-air temperature without derating. 
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DUAL DIFFERENTIAL COMPARATORS 





electrical characteristics at specified free-air temperature, Vcct+ = 12 V, Vec— =-6 V 
(unless otherwise noted) 


SN52820 
PARAMETER TEST coubirionet : 
ve max | ON 
< 200 2, 25°C So ener oes ae 
Input offset voltage. mV 
See Note 4 eee 


. Average temperature coefficient Rs = 502, 
See Note 4 

















vio of input offset voltage 28° C to MAX 







ho See Note 4 


Average temperature coefficient 
a0 © : See Note 4 
of input offset current 
Input bias current See Note 4 


Common-mode input vy ay 
VICR voltage range CO 


voltage amplification Vo = 0to2.5V 
Vip =5 mV 
1oH = 0 


Vip = 5 mV, 
2.5 3.68 
loy = SMA {Full range 


Vip = —5 mv, 
lol = 9 


Input offset current uA 
| 


he NTN 
z 2] “BBBBRRE 
3 ja|"lz dd ed Co 
g 3 ale x 
© © 2/5, & 
x LO O° 





12,500 33,000 10,000 33,000 » 


VoH © High-level output voltage 










VoL Low-level output voltage 





loL —_ Low-level output current 


euAR Common-mode rejection ratio escola 


Supply current from Voc+ 
(each comparator) 
Supply current from Vcc— 
Icc— 
(each comparator) 
Pp Tota! power dissipation 
(each comparator) 













Vip = —5 mV, 
No load. 

















Full range 


trull range (MIN to MAX) for SN52820 is —55°C to 125°C and for the SN72820 is 0°C to 70°C. 


EThe algebraic convention where the most- positive (least-negative) limit is designated as maximum is used in this Sata sheet for logic levels 


only, e.g., when O V is the maximum, the minimum limit is a more-negative voltage. 
§tThese typical values are at TA= 25°C. 
NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52820, Vo=1.8V 
at Ta = —55°C, Vo = 1. oy er ne 25°C, and Vo =1VatTapa= 125°C; for SN72820, Vo =1.5VatTya= oc, Vo = 1.4 Vat 25° Cc, 
and Vo = 1.2 V at Ta = 70°C. These output voltage levels were selected to epPtoxinate the logic threshold ee of the types of 
digital logic circuits these comparators are intended to drive. 


switching characteristics, Vcc+ = 12 V, Vcc_ = -6 V, TA = 25°C 





NOTE § 5: The response time specified is fora 100-mv input step with 5-m¥V overdrive, 


For definition of terms and typical characteristic curves, see the SN52810/SN72810 data sheet on page 3-79. 
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VIDEO AMPLIFIER SELECTION GUIDE 




























10 to 400 
Differential Voitage Amplification, Typ (A sustabe 3000 
conor rar 


input Offset Voltage, Typ: ic F con es 
ain o 


~ Output Voltage Swing, aL 
a 









Bandwidth (-3 aB), Typ 






isa be i 
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INTEGRATED CIR 


“LINEAR ree 
cuITS 


© 200 MHz Bandwidth 


¢ 250 k2 Input Resistance 


CIRCUIT TYPES SN52733, SN72733_ 
DIFFERENTIAL VIDEO AMPLIFIERS 








© Selectable Nominal Amplification of 10, 100, or 400 


e No Frequency Compensation Required 


description 


The SN52733 and SN72733 are monolithic two-stage 


video amplifiers with differential inputs and differen- 
tial outputs. 


Internal .series-shunt feedback provides wide band- 
width, low phase distortion, and excellent gain 
stability. Emitter-follower outputs enable the device 
to drive capacitive loads and all stages are current- 
source biased to obtain high common-mode and 
_ supply-voitage rejection ratios. 





schematic . 


O . j 

: : 

| ee ese | 
oF GAIN 
conf SELECT 
O : | 

| 


Component values shown are nominal 


Fixed differential amplification of 10, 100, or 400 may be selected without external components, or amplification may 
be adjusted from 10 to 400 by the use of a single external resistor connected between G1A and G1B. No external 
frequency-compensating components are required for any gain option. 


The device is particularly useful in magnetic-tape or disc-file systems using phase or NRZ encoding and in high-speed 
thin-film or plated-wire memories. Other applications include general purpose video and pulse amplifiers where wide 
bandwidth, low phase shift, and excellent gain stability are required. 


The SN52733 is characterized for operation over the full military temperature range of —55°C to 125°C; the 


SN72733 is characterized for operation from 0°C to 70°C. 


terminal assignments 
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_ PIN 5 IS IN ELECTRICAL CONTACT WITH THE CASE 


L PLUG-IN-PACKAGE 
(TOP VIEW) 


GAIN SELECT 
OA 


TEXAS. 


. .POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 





NCORPORATED 


N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


GAIN GAIN 


INPUT . SELECTSELECT OUTPUT 


2 NC G2B GIB Vcc+ NC 2 


SESE 


“INPUT NC GAIN GAIN Vcc— NC OUTPUT 


1 SELECT SELECT 1 
G2A 


G1A 
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INSTRUMENTS 


CIRCUIT TYPES SN52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


—— _SN52733 eae ee 
Supply voltage Vcc+ (See Note 1) 


Supply voltage Vcc (See Note 1) 
Differential input voltage 























Common-mode input voltage 
Output current 






Continuous total power dissipation | (See Note 2 on the following page) 





> —65 to 150 —65 to 150 
Lead temperature 1/16” from case for 60 seconds ‘s package Sn Soci Sneiee 
Lead temperature 1/16” from case for 10 seconds N package bee eee 


NOTE 1: All voltage values, except differential input voltages, are with respect to the zero reference level raanal of the supply yoltsaes 


Operating free-air temperature range 







Storage temperature range 





of of of -o fi 
fo} Ke) Kel Ke . a 











where the zero reference level is the midpoint between Vec+ and Vcc—. 


slectrical characteristics, TA = 25°C, Vec+ =6 V, Vec— =-6V 


PARAMETER TEST CONDITIONS [_sns27s3_[_sn72733 
_ FIGURE SELECT|MIN TYP MAX|MIN TYP MAX 


a 300 -400 500 |250 400 600 
, | . 





trae: signal differential 












90 100 110} 80 100 120. 


voltage amplification 







= 
aoa 





~. Bandwidth 


5 





Input offset current 












| lip Input bias current 2 
Vj rp ota ange [1 a coer eee 










Common-mode 
2.9 34)24 29 3. 2 


W- 

a 

 ~ 

WO 

t 

~ 
EEE 






output voltage 









~ Maximum peak- -to- “peak 







output voltage swing 















Vic=t1V, < 100 kHz 
Lea a f= 5 MHz 


Common- meds 










“rejection ratio 





oe - Supply voltage 
AMGCIAY hey voles 


eee Ap 
ear an 






rejection ratio 
~. Broadband equivalent 









input noise voltage 








Output voltage step = 1 V 







Rs = 502, 
Output voltage step = y V 






Rise time 











. Maximum output 
Isink(max) 3 





sink current 





: Supply current. 


\ . tthe gain selection is made as foliows: : 
‘ Gain 1... Gain Select pin G1A is conneeredt té pin G18, and pins G2A and G2B ‘are open: 





Gain 2:.. Gain Select pin G1A and pin G1B are open, pin G2A is connected to pin G2B. 
i Gain 3". All HOME gainn- sselent: ping are Open. 
TEXAS INSTRUM ENTS ee : 395 
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CIRCUIT TYPES SN52733, SN72733° 
DIFFERENTIAL VIDEO AMPLIFIERS 





DEFINITION OF TERMS 


, Large-Signal Differential Voltage Amplification (Ayp) The ratio of the change i in voltage between the outer terminals 
..to the change in voltage between the input terminals producing it. 


| Bandwidth (BW). The range st frequencies within which the differential gain of the amplifier is not more than 3 dB 


below its low- -frequency value. 


Input Offset Current (I 10) The difference between the currents into the two input terminals with the inputs grounded. 


- mipet Bias Current (| IB) The average of the currents into the two input terminals with the inputs ponndes 


Input Voltage Range (Vj) The range of voltage which if exceeded at either input terminal will cause the amplifier to | 


cease functioning properly. 
Common-Mode Output oe (Voc) The average of the d-c voltages at the two output terminals. 


Output Offset Voltage (Yoo) The difference between the d-c voltages at the two output PeLnUinals, when the input 
terminals are grounded. 


Maximum Peak-to-Peak Output Voltage Swing (VOpp) The maximum peak-to-peak output voltage swing that can be 
obtained without clipping. This includes the unbalance caused by output offset voltage. 


Input Resistance (rj) The resistance between the input terminals with either input grounded. 


Output Resistance (ro) The resistance between either output terminal and ground. 
Input Capacitance (Cj) The capacitance between the input terminals with either input grounded. | 


Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 


amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 


change in output offset voltage referred to the input. 


| Supply Voltage Rejection Ratio (AVCC/AV|Q) The ratio of the change in power supply voltages to the change in 
output offset voltage referred to the input. For these devices, both supply voltages are varied symmetrically. 


* Propagation Delay Time on The interval between the eae of an input voltage step and its arrival at either 
_ output, measured at 90% of the final value. | 


Rise Time (t,) The time required for an output voltage step to change from 10% to 90% of its final value. 


Maximum Output Sink Current. liga) The maximum available current into either output terminal when that 
output is at its most negative potential. 


7 supply Current (Ice) The average of the magnitudes of the two supply currents. 





NOTE 2: For SN52733 in the L package, this rating applies at (or below) 90°C free-air temperature with derating above that temperature a 


the rate of 8.3 MW/C. For SN52733 in the N package, this rating applies at (or below). 105°C free-air temperature with deratin: 
above that temperature at the rate of 11.1 mW/°C. For SN72733 in either package, this rating applies at (or below) 70°C free-ai_ 


temperature without derating. 
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CIRCUIT TYPES $N52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS. 





— PARAMETER MEASUREMENT INFORMATION 
test circuits yjuite © hs 





FIGURE 2. | 


502 02uF 





FIGURE 3 FIGURE 4 


G2B G1B 





G2A GIA - 


es | | VOLTAGE AMPLIFICATION ADJUSTMENT i 
FIGURE 5 3 | FIGURE 6 


TYPICAL CHARACTERISTICS 


PHASE SHIFT | : PHASE SHIFT 
oS Vs . = vs 
~ FREQUENCY , : FREQUENCY ~ 


is Meet 6V 


























Phase Shift 
| | | 
Nooo 
ao an 
oo 0 


"Phase Shift 


























: f-Frequency-MHz. 7 - f-—-FrequencyMHz 
FIGURE 7 a | : | FIGURES 
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CIRCUIT TYPES SN52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS 





: TYPICAL CHARACTERISTICS 


VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION 
(SINGLE-ENDED OR DIFFERENTIAL) (SINGLE-ENDED OR DIFFERENTIAL) 
VS ; “oS 
o ‘TEMPERATURE oe SUPPLY VOLTAGE 
a . +l i 


+ 





Voltage Amplification Relative to Value at Ta 





Voltage Amplification Relative to Value at Vcc 


0.8 
-75 -50 -26 0 25 50 75 100 125 — 

























Ta—Free-Air Temperature—C Vec+l- on me V 
FIGURE 9 FIGURE 10 
DIFFERENTIAL VOLTAGE AMPLI FICATION SINGLE-ENDED VO LTAGE AMPLIFICATION. 
VS 2 VS 
RESISTANCE BETWEEN G1A AND G1B : FREQUENCY 
1000 —— 50 
0 : orp 
CHE Hive =-ev | Ho So Woo 
eo =v 40 
ETE Hto0 samastiienme) GME 
NTE ELTA 


GAIN 2 
_ Pa mech ee ee W\ LL 
100 -—+— costo mana IMAL 


a oe 

rT TTT NG ani 
canis tH TH 
EE Cn INCU 


10 Ok 1 4 10 | 40 = 100 400 
Radj- eae aeeas GiA and Gi Ma f—Frequency—MHz 









Avy p—Differential Voltage Amplification 
Avys-—Single-ended Voltage Amplification—dB. 





FIGURE 11 . FIGURE 12 
SUPPLY CURRENT . “oy a | SUPPLY CURRENT 
VS. : vs 
FREE-AIR TEMPERATURE SUPPLY VOLTAGE 


No Load 








Icc—Supply Current—mA 
lcc—Supply Current-mA 











0 
-75 -50 -25. 0: 25 50 75. 100 125 
Ta—Free-Air Temperature—°C -_ ~~ Mectl-Supply Voltage—V 


FIGURE 13 | FIGURE 14 





NCORPORATED 
POST OFFICE. BOX $012 ¢ DALLAS, TEXAS 75222 


3.98 TEXAS INSTRUMENTS 





CIRCUIT TYPES $N52733, SN72733 
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TYPICAL CHARACTERISTICS 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
vs 7 
LOAD RESISTANCE 


a eee 
EEA | LET 
UE TIE ET 
TE TATE ET 
LE ATT TUT 
IE AEN TT UT 
a a 
PE ALT LL 
LY EI EET 
ME) EV TH 























Vopp—Maximum Peak-to-Peak Output Voltage—V 





Vopp—Maximum Peak-to-Peak Output Voltage—V 


MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
SUPPLY VOLTAGE 





Seis 
6 é | 
10. 40 4k 10k 3 4 5 6 7 8 
BGs R,_—Load Resistance—2 Necs Supply Voltage—V 
_ FIGURE 15, FIGURE 16 
MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE > INPUT RESISTANCE 
: FREQUENCY . _ FREE-AIR TEMPERATURE | 









CHAU TAUIN EL 
COMIC 
COON CNIEE 


1 2 20 40 70100 200 400 
f—Frequency—MHz 


rj—I nput Resistance—kQ 






Vopp—Maximum Peak-to-Peak Output Voltage—V — 


- FIGURE 17 
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- -60-—40 -20 0 
Ta—Free-Air Temperature—°C 





20 40 60 80 100 120 140 


FIGURE 18 
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TYPICAL CHARACTERISTICS 


COMMON-MODE REJECTION RATIO DIFFERENTIAL. INPUT OVERLOAD RECOVERY TIME 
vs vs 


















PE RE 














FREQUENCY DIFFERENTIAL INPUT VOLTAGE 
100 . ? pa 
{ a 
CCITT : PEEL 
7 Tt TT cot | | £ : 
3 so(_ LM Ci i Bee 
Et LIL leas NN L : ae 
£¢ 70 ° . 
et CUI CTT CMT) : ane 
(3) Zi 
TM UL TING g Am? ae 
2 60 N - 5 4 
SIE Cn A : 
¢ 40 oN I 5. #. 
Eo ELUM CLLR ELT LLLP : ae 
E = 
CME). 
oc 20 ~~ 
SAN LEAL LUE LTE = eCsGe 
is ie nee 
| Le 
; UU UM See eae 
¢ O01 100 0 20 40 60 80 100 120 140 160 180 200 
' f—Frequency—MHz Vip—Differential Input Voltage—mV 
_ FIGURE 19 FIGURE 20 
gs emai PULSE RESPONSE 
AS A FUNCTION OF 
SUPPLY VOLTAGE AS A FUNCTION OF GAIN 
(ee — 
° a 
1.2 N [wees 28 3 
i NS <0 Pe ye 
ete et eee 
08 = 


Vop—Differential-Output Voltage—V 





3.100, 





Vop—Differential-Output Voltage—V 





: fee GAIN 2. 


mee Bo 10:--185,° 20-5 285° 30, 35 : O= 5 - 10 15° 20 5. 30, ae 
t—Time— ae . : oe ee a 
_ FIGURE 22 


~ FIGURE 21 
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LINEAR : CIRCUIT TYPE SN55it 
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_WIDE- BAND VIDEO AMPLIFIER 
FEATURING 
Flat Frequency Response with Low Phase-Shift from DC to 40 MHz 


description — | _ schematic 


This wide-band video amplifier features a flat 
frequency response and low phase-shift from dc to 
40 MHz. Differential inputs and outputs are provided 
which permit it to be used as a high-frequency 
differential amplifier. hig 
Elements of the SN5510 video-amplifier bar include 
transistors with transition frequency as. high as 
1.2 GHz under low-current and low-VcE conditions. 
Circuit frequency response from dc to greater than INPUT 2 © 
100 MHz is possible. 





QOOUTPUT 2 





‘Component values shown. are nominal, 


terminal assignments 


FLAT PACKAGE (TOP VIEW) | re PLUG-IN PACKAGE (TOP VIEW) 


OUT- OUT- 
PUT : : eu 
. .Vec2 1 NC GND 


®OOO® 


OOOO 


eet NC _Vec1 NC od 


THE CIRCUIT IS ELECTRICALLY | : THE CIRCUIT Is ELECTRICALLY . 
INSULATED FROM THE CASE ~— Tye tha INSULATED FROM: THE CASE 





NC—No internal connection 
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lop Differential-input offset current 


i ~ Rise time | ; ee Single-ended, V,, = 5 mV 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages (See Note 1): Veg, - Oe en a ee rr walle eg ge ee ee ee ooh BYV 


Ves —8V 
Differential input voltage. . 6. wk ke ee ke 5V 
Positive input voltage (See Note 1)... 1 ee ee ee ee eee ee VG ey 


Negative input voltage (See Note 1)". . tat gk NS. oo eee A ee og ae » Moe 
Operating free-air temperature ranges: SN551IOF . . . 1. 1. 1 ew ee eee yo. 4 -55°C to 70°C 
iy vos SNS5510b. 4. .22N 8 ase a 6 Ob, See Weta fond SS5OC to-100°C 
Operating case temperature ranges: SNSSIOR= osc fyede. A ae 3 Ware thee St Gade ou. a OSES to: 100°C 
a ae me Sigh, SSINSDTOL:. 6a 13d cae’ came Go a, oe seule als: Se oe oa a. “GO OPE 16 1250C 
Storage temperature range 2 1 6 ee ee ee ee te ww 6 AB5PC to 150°C 


NOTE 1: These voltage values are with respect to network ground. 


electrical characteristics, T, == 25°C, Vcc; == +6 V, Veco: = -6 V 


PARAMETER Se TEST CONDITIONS MIN TYP MAX | UNIT 
0313 


Voo Differential-output offset voltage 


Average common-mode output ~ 
Vcmojay) 
| offset voltage 






Load resistance = 5 kQ2, 


lia. Input current 
































D, Single-ended output distortion 2 input distortion < 0.2%, © 
. Vout = 1 Vrms, f = 10 kHz 
vik Equivalent average input noise a Single-ended, R, = 0, 
N{in) 


voltage f = 10 Hz to 500 kHz 








y Maximum common-mode input. 













Single-ended, load resistance = 5 k?2 
f = 100 kHz 

Single-ended, load resistance = 5 kQ),. 
Vin = 0.3 V rms, f =.100 kHz 

Load resistance = 5 kQ; f = 100 kHz 


4 
— 
2 
5 


- Small-signal voltage gain 





Common-mode-input voltage gain 
















| Common-mode rejection ratio i 
Bandwidth (—3 dB). 


Input resistance — 












f = 100 kHz 
i 100 kHz 


Input capacitance 





Output impedance | 











Total power dissipation No input signal, no external load 














t ° .-. Fall time Single-ended, V,, = 5mV — os 9 12 ns 
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CIRCUIT TYPE SN5510 
DIFFERENTIAL VIDEO AMPLIFIER 





letter symbol and parameter definitions 


Vpo The d-c differential voltage that exists between the output terminals when the input terminals are at ground. 


Vemo(ay} The average of the d-c output voltages with respect to ground when the input terminals are grounded. 


lp The difference in p the currents into the two input terminals. 

Vomim The maximum common-mode voltage that can be impreised on the input terminals while maintaining differential 
operation. 

CMRR The ratio of the aliisrental: mode voltage gain to- the 3 common-mode voltage gain. 


BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid- frequency value. 








PARAMETER MEASUREMENT INFORMATION 


ee 
V0 OuTPuT 1 


- Yoo age Vout — Youre 7 a f a ee 1 Single-ended output distortion is méasured at A or B 
with V, or Va == 1 V rms, input distortion < 0.2%, 


= Veuty Moat oo | , a 
Vomo(av) = Samer scarieas qe: Pie and f = 10 kHz. 


| Va or Vp 


m 


P= Yee * loor| ai | Yces an lvers | a <2 = where: Vi, = 1 mV rms and f = 100 kHz. 


BIGURE1 eh en “FIGURE 2 
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PARAMETER MEASUREMENT INFORMATION 
test circuits (continued) | 


0.1 pF 


oe ) : oe 5 0.1 pF 
INPUT 1 ~] °° = OUTPUT I os 7 f aha 
a= . OUTPUT 1 





Vec2 | Vai(out 2) - 
oo aA 


y _ “Noutt) of VNfout2) 1A 

Nin} eg 

———. = trve rms broad-band A ol 

whet tout) where: V., == 0.3 V ems and f = 100 kHz. 
noise voltage from : ; 


10 Hz to $00 kHz. 2, CMRR = 20 Log Avs — Ayn 


FIGURE 3 , FIGURE 4 


OUTPUT 1 


| OUTPUT 2 


1. Test circuit is identical to that shown in Figure 2. 


FIGURE 5 | FIGURE 6—?, and t, VOLTAGE WAVEFORMS 
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CIRCUIT TYPE SN5510 
DIFFERENTIAL VIDEO AMPLIFIER 





TYPICAL CHARACTERISTICSt 


AVERAGE COMMON-MODE OUTPUT OFFSET VOLTAGE | | NPUT CURRENT 

















3% total Licinonis distortion 
|. Single-ended . 
pf = 10kHz 
4 Wye = 25°C! 







3% total haiionic distortion 
Single=ended 
Rg = 50 Q 


> vs VS 
| | FREE-AIR TEMPERATURE : i : FREE-AIR TEMPERATURE 
8 7 
Ss 70 
" b~ =a 
5 | ™N 
| >) 
_ 50 
: PCP ISKEL 
oY 3 >. 
moe : 2 
: E i 30. ann 
| oO 
op: 90 
a: 
=e -————t-— SN5510F 
§ BEEP 
g : : O 
> -75 +50 -25 .0 . @B 50 75 100. 125 -75 -50 <-25 0 100 125 
Ty — Free-Air Temperature — °C T, — Free-Air Be — Ric 
FIGURE 7 : : FIGURE 8 
PEAK- 10- PEAK. OUTPUT VOLTAGE ae . PEAK- -TO= PEAK OUTPUT VOLTAGE 
i ENS. ! i | | vs 
: LOAD RESISTANCE | ae oe FREQUENCY otras 29 





0 j 


0. ] 2 “3 4 eer 1 Tie 1 40 70100 
= one R, — Load Resistance = ko : ff nines o 


FIGURE 9 ae oe FIGURE 10 






Voce —_ Peak-to-Peak Output Voltage =v. 
one 


\ 
a 
i 
f 


iby 
AS 


Vogt = Peak=to-Peak Output Voltage — V ue 


== 





eee 


igus er ey Se 


TUntess otherwise. noted Veer = +6V, Voca = —6V. 
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Sas 
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CIRCUIT TYPE SN5510 
DIFFERENTIAL VIDEO AMPLIFIER 





TYPICAL CHARACTERISTICSt = | | : 





SMALL=SIGNAL VOLTAGE GAIN | SMALL-SIGNAL VOLTAGE GAIN VARIATION 
vs vs 
ea FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
| Single-ended ae | 
Ro = 50Q bs, 
140 | 
Ry =5 kQ rs 
5 f = 100 kHz 2 
& 120 2 
: § | 
: ‘ 
= 100 o— 
Ss é 
—_ ® 
5 80 
3 60 x) 
& & Single-ended 
| nb Rg = 50Q 
. 40 % = k 
a | f = 100 kHz 
” = 25°C - 
< 
0 . 
“75-50 -25 0 2 50 75 100-125 4.0 4.5 5.0 5.5 6.0 6.5 7.0 
T, — Free-Air Temperature — °C Vx — Supply Voltage — V . 
FIGURE n FIGURE 12 
SMALL-SIGNAL VOLTAGE GAIN SMALL-SIGNAL pare GAIN 
vs 
FREQUENCY | FREQUENCY © 


50 






Single-ended 















co Rs = 509 
. $ 
| | 40 che 
| nT 
2 5 
© 
D © 
= 3 30 
$ 8 
) ve = 
& Single-ended e 
° Rp =5 kQ B 20 
FE Ta = 25°C = 
is 5 
| 
rd | 10 





1 2 4 10 20 40 70 100 ot 10 20 40 100 
f — Frequency — MHz f — Frequency — MHz 


FIGURE 13 3 | FIGURE 14 


TUnless otherwise noted Voc, = +6V, Voc, = —6V. 
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| TYPICAL CHARACTERISTICcSt 


PHASE SHIFT COMMON-MODE REJECTION RATIO 








1S) 
(a) 


50 


nN. 
nn 


vs 
eae cs FREQUENCY 
200 i 110 rn 
Single-ended ees 
175 =509 2 0 ie 
5kQ. | 5kQ 
[s) 
w [a= 
| 5 
| ga % 80 
2 oO 
| | 100 “ 
= ® 70 
‘5 8 
ms = 
g 75 5 60. 
a E. 
“ £ 
3° 
U 
| 
[om 
fed 
Ss 
U 





UM | LEI ° 
Vip? .ga2 4 Pe 10 20 40 70 100 \ 
f — Frequency — MHz . f — Frequency — MHz 


FIGURE 15 FIGURE 16 


i 
y 

<t— OUTPUT 
ae : aa i SCALES 

Horizontal: 10 ns/ division 

: Vertical: Output == 200 mV/division 
: Input == 5 mV/division 
‘ 


NOTE: See Figure. 2 for test circuit. 





FIGURE 17 — OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE 
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WIDE-BAND VIDEO AMPLIFIER 
| FEATURING 
Flat Frequency Response with Low Phase-Shift from DC to 40 MHz 


description | schematic 


This wide-band video amplifier features a. flat 
frequency response and low. phase-shift from dc to . 
40 MHz. Differential inputs and outputs are provided 
which permit it to be used as a high-frequency . 
differential amplifier. === fe 


Elements of the SN7510 video-amplifier bar include 
transistors ‘with transition frequency as high as 
1.2 GHz under low-current and low-VcE conditions. 
Circuit frequency response from dc to greater than INPUT 2.@ 
100 MHz is possible. . 





Component values shown are nominal. | 


terminal assignments 


F | a ’ L 
FLAT PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW) 


OUT- 
PUT 
Vcc2 1 


®®OO® 


INET NC Vec1 NC INPUT 
2 


THE CIRCUIT IS ELECTRICALLY eas THE CIRCUIT 1S ELECTRICALLY 
‘INSULATED FROMTHE CASE INSULATED FROM THE CASE 





NC—No internal connection 
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CIRCUIT TYPE $N7510 
DIFFERENTIAL VIDEO AMPLIFIER 





SRee ule maximum ratings over operating free-air remporatvr: range (unless otherwise noted) | 


Supply voltages (See Note 1): Veer a Sat, es er ES. a ae a _ ee Se ‘ Bi te gt eee, Ge AE BEY 
Vegi) Arche do or ee. FS Re aa eg ee at gt Ge yg a ga ln SEY 
Positive input voltage (See Note 1) . | | Vcc} 
Negative input voltage (See Note 1) : Veco 
_ Operating free-air temperature range . 2. 6 1 i we ee o°c to 70°C 
Storage temperature range . . «© 1. ww we ee ee ee ee ek ee be =65°C to 150°C 


Differential input voltage . 


NOTE 1: These voltage values are with respect to network ground. 





electrical characteristics, T, = 25°C, Veco, = +6 V, Veco. = —6 V 


TEST 








PARAMETER 








Differential-output offset oe 





Yoo 









V Average common- -mode output © 
CMO[ay) offset voltage 












Differential-input offset current 


. Maximum peak-to-peak 












Single-ended, load resistance: = =" 5 ki, 
f =. 100. kHz, Vin = 20 mV rms , 
Load resistance = 5 kQ, > . 
input distortion < 0. 2%, - 

Vout 1 Verms,£ = 10 kHz 
Single-ended, Ro = 0,: - 

f = 10 Hz to 500 kHz. 








Vom _ output voltage 











Dy single-sided output setiel 






Equivalent average input « noise 









. VNfin} voltage 






Maximum common- n-miode input 





VicMIM voltage 






















| Single-ended, load 1 resistance = 5 kQ, 
f = 100 kHz 


Sateen rt = § kQ, 
V;, = 0.3 V rms, f = 100 kHz 


Load resistance = 5 kQ, f = 100 kHz 






Small-sig nal voltage gain: 











Bandwidth (—3 dB) ae 
“== 100 kHz 


Input resistance 
Input capacitance ps 


Output impedance — 


f = 100 kHz 









Total power dissipation eae oo ef No: input signal, no external load 
t. Rise time - . ore . — Single-ended;'V,, = 5 mV. | 
ty Fall time sees 6 Single-ended, V,,, = 5 mV 








‘Texas InaéTRUMENTS Te | 3-409 
INC ORPORATED : : Py, 


CIRCUIT TYPE SN7510 
DIFFERENTIAL VIDEO AMPLIFIER 





letter symbol and parameter definitions 


Voo The d-c differential voltage that exists between the output terminals when the input terminals are at ground. 


Vemotay) The average of the d-c output voltages with respect to ground when the input terminals are grounded. 


Ippo The difference in the currents into the two input terminals, | 

Vom The maximum peak-to-peak ouieut voltage dwiha that can be obtained without clipping: oe 

V scita The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential 
: operation. — 

CMRR The ratio of the differomtialmedé voltage gain to the common-mode voltage gain. 

BW | The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. . 





PARAMETER MEASUREMENT INFORMATION 


test circuits 


a 
OUTPUT 1 


Yoo = outs — Voute | = |. Single-ended output distortion is measured af A or B 
with V, or Vg == 1 V rms, input distortion < 0.2%, 


Voutt + Vout2 and f. == 10 kHz. 


Vomotav) = 9 


: 7 : = Var Ve 

lot = [lint — lina : a in 

Pr = Alero ° lec: | a Voe2 * !ec2 where: Vi, = 1 mV rms and f = 100 kHz. 
FIGURE 1 pbs. a FIGURE 2 
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CIRCUIT TYPE SN/510 
DIFFERENTIAL VIDEO AMPLIFIER 





PARAMETER MEASUREMENT INFORMATION 


test circuits (continued) 


where: 





0.1 pF | | 3 aes 
eee oe e 2 ay 0.1 pF 
= OUTPUT]... ay 3 
| OUTPUT 1 





bet V Nioutt}) ae VN[out2) . . . eee - Avem == 29 fog Va or Ve 


Avs Ris V 


in 
= ‘true rms broad-band 


Vout : where: v= 0.3 Vims and f = 100 kHz.” 


noise voltage from 


10 Hz to 500 kHz. 2. (MRR = 20 Log Avs — A, 


FIGURE 3 | FIGURE 4 


OUTPUT 1 ! 
OUTPUT | 


OUTPUT 2 


1, Test circuit is identical to that shown in Ficurs 2: 


FIGURE 5 © oe | FIGURE 6—t, and t, VOLTAGE WAVEFORMS 
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CIRCUIT TYPE SN7510 : 
DIFFERENTIAL VIDEO AMPLIFIER 
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Viggo Peak-to-Peak Output Voltage — V 


TYPICAL CHARACTERISTICSt 


AVERAGE COMMON-~MODE OUTPUT OFFSET VOLTAGE INPUT CURRENT 

















VS vs 

> 4 FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE ; 

| 80 

y ak wea fl 

3 | 50 ,..— me 

: oe ee ee 
3 G 40 
. € 7 30 i 

§ 

® 20 
3 Rae eaee 

S 
. | - | 

2 0 : , 
wy 0 10 20 30 40 50 60 70 | 

Ty —Free-Air Temperature — °C T, — Free-Air Temperature — °C 
FIGURE 7 | FIGURE 8 
PEAK-TO~-PEAK OUTPUT VOLTAGE 7 PEAK-TO-PEAK OUTPUT VOLTAGE 
vs vs 
LOAD RESISTANCE FREQUENCY 


3% total harmonic distortion 
Single-ended 
f= 10 kHz 


3% total harmonic distortion 
Single~ended 

Re = 50 Q 

No external load 


Ta > 25°C 








PIE NTT 
Nl 
EL 


ol | 
] SR Ee ee 20 40 


Vout —— Peak-to~Peak Output Voltage — V 








ek coe ee ee ee 


a os | 10 { 70 100. 
R, — Load Resistance — kQ f — Frequency — MHz 
FIGURE 9 FIGURE 10 
T Unless otherwise noted Veo, = 16, Veg, = —6V. 
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Ay; — Small-Signal Voltage Gain 


| Aw Small -Signal Voltage Gain —dB 





CIRCUIT TYPE SN7510 
DIFFERENTIAL VIDEO AMPLIFIER 





TYPICAL CHARACTERISTICST 


SMALL=SIGNAL VOLTAGE GAIN 


vs 


140 }-—— Single-ended 
. Rg =50Q 
Rp =5kQ 

f = 100 kHz 


100 


Sos 


NR 
oO. 





0 10 20 30 40 50 60 70 


T, ~~ Free-Air Temperature — °C 


FIGURE 11. 


SMALL-SIGNAL VOLTAGE GAIN 
vs 


FREQUENCY 


Single-ended 


RL =5kQ. 
Ta = 25°C 


0 2 
f — Frequency — MHz 





FIGURE 13 _— 


T Unless otherwise noted Vag, = +6, Veo, = 6. 


INCORPORATED 


A Ay, — Small-Signal Voltage Gain Variation —dB | 


Avs. Small -Signal Voltage Gain —dB 


SMALL=SIGNAL VOLTAGE GAIN VARIATION 
Vs ny 
SUPPLY VOLTAGE | 


Singlé-ended 
Re = 50.2 
- RB =5kQ 
£= 100 kHz 
Ta = 25°C 2 





A022 5 BO Bed 620. Bi LO, 
. Vx — Supply Voltage — V . 


FIGURE 12 


SMALL-SIGNAL VOLTAGE GAIN 
vs . 
FREQUENCY 





50 : 
Single-ended 


Rg =50- 
RL =SkQ 
Ta. = 25°C 





ge 10 BO a0” 100 400-1000. 
Sf a Frequency —MHz ee 


FIGURE 14.0 
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CIRCUIT TYPE SN7510 : 
DIFFERENTIAL VIDEO AMPLIFIER 





TYPICAL CHARACTERISTICSt 

















eee ee COMMON-MODE REJECTION RATIO 
. vs 
FREQUENCY ~ FREQUENCY 
200 110 
175 FR, = 502 en 100 Rs = 50 
150 Fy = ep Ta = 25°C: : : 
o oe 
a § 
oO] 25 = 
: fe St 
10 - Bin, 
«100 © 70. Ts 
; PL LT > ull 
: Di 
6 . 
“ 75 S Bs. 
: : al 
€ 
50 7 50 
a. 
25 = 40 
U 
0 : 0 ae | 
1 2 4 7 40 70 100 ] 2 4 7 10 20: 40 70 100- 
f — ee — aie f — Frequency — MHz 
FIGURE 15 FIGURE 16 
t Voc = . +6V and Vee, = —6 V. 
<@—OUTPUT 
, | SCALES 
- INPUT - Horizontal: 10 ns/division 


Vertical: Output = 200 mV/division 
Input = 5 mV/division 


NOTE: See Figure 2 for test circuit. 


FIGURE 17 — OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE 





PRINTED IN U.S.A. 
T! cannot assume any responsibility for any circuits shown 
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LINEAR CIRCUIT TYPES SN5511, SN7511 
INTEGRATED CIRCUITS DIFFERENTIAL VIDEO AMPLIFIERS 





schematic 


e Low Common-Mode Offset Voltage 
e High Common-Mode Rejection Ratio 
e High Gain-Bandwidth Product 


description 


The SN5511 and SN7511 are wide-band amplifiers 
with differential inputs and outputs. High gain and 
low offset voltage permit use in applications requiring 
feedback. Frequency characteristics are such that a 
stable closed-loop configuration with 30-dB gain 
results ina 30: MHz bandwidth. | 





a . leo tie is Resistor values.are nominal in ohms. he 
Accessibility to first. “stage collectors makes offset _ tT Regulator terminal is used only with single sada See description. 
j balancing and frequency compensation possible with a te ab ROD 

minimal effect on input and frequency charac- | 

teristics. 


~The base of the first-stage current-source transistor is made available to permit operation from either a single 12-volt. 

- power supply or two 6-volt power supplies. For the latter, leave the regulator terminal open and connect the positive 
‘terminal of one supply to Vcc, the negative terminal of the other supply to Vcc—, and the remaining terminals of the © 

~ two supplies to the device ground terminal. For operation from a single 12-volt supply, connect the positive terminal - 
of the supply to both the Vcc+ and regulator terminals and connect the negative terminal to Voc. In either c case, the 
TNCs ground terminal is the reference for single: endee: input and output voltages. 


~The wide bandwidth and high gain allow this amplifier to ie used in a variety of applications where a stable differential 

video amplifier is required. Low common-mode offset voltage extends possible uses to comparators and direct- coupled 
amplifiers. The SN5511 is characterized for Opel ator over the full military temperature range of —55° c to 125°C; 
the SN7511 is characterized for operation from 0° C to 70° C. ‘ 


terminal assignments 


“FLAT PACKAGE (TOP VIEW) == PLUG-INPACKAGE (TOP VIEW). = DUAL-IN-LINE PACKAGE (TOP VIEW) 


- OUTPUT ie 
u OUTPUT | ‘OUTPUT oe i 
NC 1. VcC- GND’ REG. 2. NC 22 


OUTPUT SE OUPPUT 
ae “Ve ¥ “ 


COMPENSATION 
1 


COMPENSATION 
_ 


: COMP. INPUT Vcoc+. INPUT COMP : : : NC. COMP INPUT Vcc+ INPUT COMP NC. - 
1 1 2 2 


oe eo ee » ALL LEADS ARE ELECTRICALLY 
| INSULATED FROM THE CASE 





NC — No internal connection : 
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CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) .. — be. Ba we ge uh ih Se: cordon, ae ete Aa at Oe we WP ee, eg eee 


Supply voltage Vcc— (seeNote1) 2... 2. ee ee kk ke ee ek we ew BV 
Input voltage, either input toground . 1... 1. ee ee ee ee FBV 
Differential input voltage .. . | “ee ee ue te, ale se te ge ee +6V 
Continuous total power dissipation at lar pélaw): 55° C fsa: -air saenieentite (eos Note. 2) bot, Git anise 77 500 mW 
Operating free-air temperature range: SN5511 Circuits . . . 2... 0... ee ee) 655°C to 125°C © 
~SN7511 Circuits 2... ee ee ee ee ee OC 070°C © 
Storage ‘emperaturet range .... toe ee ek ee ee) 6=65°C:to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: F aiid ‘a Sackaues she Pr week a oe eee TOOOe: | 
Lead temperature 1/16 inch from case for 10 seconds, N package . . . 2 1. eee eee ee ee ee 260°C 


NOTES: ‘1. All voltage values, unless otherwise specified, are with respect to the network ground terminal. 
2. For operation above 55 °C free-air temperature, refer to Dissipation Derating Curve, Figure 1. 


electrical characteristics, Vcc+ = 6 V, Vcc— = —6 V, Ta = 25°C (unless otherwise noted) 


FIGURE MIN TYP MAXIMIN TYP MAX 
Large- Kee differential 3000 


f<1 1 KHz, Rp =5 kQ 1200 
‘Large-signal single-ended 


< 1 kHz, Rp =5kQ 400 600 
= 500 2,No load 


aos 
OEE aN ER! RRR 
a a i 


a 
eae 
a 
: +2.5 
as 












250 300 
voltage amplification 





BW Bandwidth 











1 Vio Input offset voltage 


UNIT 
| Average temperatu re 
aViO coefficient of input uv iPc 
offset voltage 


Oo 
o 
~ , on 


o1 


15 20 


0.35 
0.17 


Rz_ = 500 2 0.17 
Maximum peak- to-peak 


f<1kHz,  RL=5ko 
<1 kHz, Ry = 500.2 


‘ I+ 
—_ £ 


1.5 
V 
OPP output voltage swing 


Differential input 
ds 
impedance ° 


Single- -ended output 





Zi 
Zos 





impedance 





f=1kHz 


< 100 kHz, No load, 
See Note 3 


No load, No signal 


Common- mode 
CMRR 


cs ‘ 
rt 


rejection ratio 


Pp Total power Cissigation 


NOTE 3: For SN5511, iiceioe iG —2 V; for SN7511,,. ese 4 V to —1V. 





TUnless otherwise specified, Vio is applied and the regulator terminal is open. 
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CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 





DEFINITION OF TERMS 


Large-Signal Differential Voltage Amplification (Ayp) The ratio of the change in voltage between the output terminals 
to the change i in voltage between the input terminals producing it. 


Large- Signal Single- -Ended Voltage Amplification (Avs) The ratio of the change in single-ended output voltage to the 
change i in single- “ended input voltage. — 


Input Offset Voltage (Vig) The d-c voltage which must be applied between the input terminals to force. the quiescent 
d-c differential output voltage to zero. 7 | 


Average Temperature Coefficient of inoue Offset Voltage (ayvio) The ratio of the change in input offset voltage 1 to the 
. change i in free-air temperature. This is an average value for the specified temperature range. 
_|(Vio @ Tay) — (Vio @ Ta(2)) 
oe TA(1) ~ TA(2) 
Input Offset Current (IjQ) The difference between the currents into the two input terminals with the inputs grounded. 


avin where Ta(1) and TA(2) are the specified temperature extremes. 
Input Bias Current (lB) The average of the currents into the two input terminals with the inputs grounded. 


Input Voltage Range (V}) The range of voltage which if exceeded at either input terminal will cause the amplifier to 
cease functioning properly. 





Output Offset Voltage (VQ) The difference between the d-c uoleg at the two output terminals when the input 
terminals are grounded. 


‘Maximum Peak- to-Peak Output Voltage Swing (Vopp) The maximum peak to- peak output voltage swing that can be 
obtained without clipping. This includes the unbalance caused by output offset voltage. 


Differential Input Impedance (Ziq) The small- signal impedance between the two input: teiminle: 
_ Single-Ended Output Impedance (Zos5) The small-signal impedance between one output terminal and ground. : 


-Common-Mode_ Rejection Ratio (CMRR) The ratio of differential voltage amplification to common- -mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to ihe resulting 
change i in output offset voltage referred to the input. 


- Total Power Dissipation. (Pp) The total d-c power supplied to the device less any power delivered from the device to a 
load. At no > load, Pp = Vcc+ Icé++ Vee— lec. : , | 


THERMAL INFORMATION 


DISSIPATION DERATING CURVE 


600 
| | | series 75 


MAX TAL 


500 | 
400 
300 
200 
| -DERATE 
5.26 mw/°C 


— &3mWw/PrC 
11.1 mwW/°C 


100 


Maximum Continuous Power Dissipation — mW 





50 60 70 80 90 100 110 120 130 
OL pes . Free- Air Temperature — °C. 
| FIGURE 1 
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CIRCUIT TYPES SN5511, SN7511_ 
DIFFERENTIAL VIDEO AMPLIFIERS 





"PARAMETER MEASUREMENT INFORMATION 


1602 
240 pF 


COMP 1 





4702 50k2 











5022 50.) 2509 5kQ | 
FIGURE 2 — Ayp _ FIGURE 3 — Avs, Vopp FIGURE 4 — Vj, CMRR 
TYPICAL CHARACTERISTICS 
SN5511 SN5511 SN5511 = 
SINGLE-ENDED OPEN-LOOP SINGLE-ENDED OPEN-LOOP SINGLE-ENDED OPEN-LOOP 
VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION 
FREQUENCY FREE-AIR TEMPERATURE SUPPLY VOLTAGES ’ 


Avs - S:ngle-Ended Vo'tage Ampiification 
Ays ~- Single-Ended Voltage Amplification 


REE Ae 
a a ae : 


- Avg — Single-Ended Voltage Amplification 





~75. -50 -25 0 25 50 a5 100 125 



















f - Erequer ey ~- MHz Tp — Free-Air Temperature — °C Vcc - Supply Voltages - V" 
FIGURE 5 FIGURE6 FIGURE 7 
SN5511 SN5511 SN5511 
. MAXIMUM PEAK-TO-PEAK MAXIMUM PEAK-TO-PEAK 
INPUT BIAS CURRENT OUTPUT VOLTAGE (OPEN-LOOP) OUTPUT VOLTAGE (OPEN-LOOP) 
VS vs VS 
FREE-AIR TEMPERATURE LOAD RESISTANCE . FREQUENCY 
: >, | . 
g en | 
8 3s Ll i a nl 
$ 5 | = COT NT 
2 3 Ei aes SU RR cite 
: x ae Pee | 
3 * HN so LU OO 
: x ct HH x Sri Ga RAMON aRTG I i 
2 ; UL AT é HH Hil 
| CREE | aa 
ON II : aU SS 
Se a & 0 Sect a LR A 
-75 -50 -25 0 25 50 75 100 125 001 0.1 4 10 > 1 10 100-1000 
TA - Free-Air Temperature - x a — ae - oe f — Frequency ~ MHz 


FIGURE 8 FIGURE 9 FIGURE 10 
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Avs — Single-Ended Voltage Amplification Avs—Single-Ended Voitage Amplification 


Ays — Single Ended Voltage Amplification 


CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 


TYPICAL CHARACTERISTICS 
NOMINAL AMPLIFICATION OF 30 


SN5511 
SINGLE-ENDED CLOSED-LOOP 
VOLTAGE AMPLIFICATION 


vs 
FREQUENCY 






= 
1 itd | 
on Ht ne ‘J 
so CCC Con 
sai a mill |_| 


36, aul ITH HN 


4 th itiiiaswii ‘Seu Sent sii nan 
riot wt EL it 
On Cn Cor 


=a 
4 Oo m0 
PU 





JM tit TEST CIRCUIT 
001 of’ 1 19 100 1000 FOR FIGURES 11 AND 12 


Vopp — Maximum Peak-to-Peak Output Voltage — V 





SN5511 
MAXIMUM PEAK-TO-PEAK 


OUTPUT VOLTAGE (CLOSED-LOOP) 





vs 
FREQUENCY 


Vcc+=6V 
Vcc— =-6V 
Nom Ays = 30 7 


a 
MCT 
A 


0.1 1 10 1 1000 








0.01 : 
f — Ffequency ZB MHz ‘ f — Frequency — MHz 3 
FIGURE 11 _ FIGURE 12 
“SN5511 } NOMINAL AMPLIFICATION OF 3 SN5511 


 SINGLE-ENDED CLOSED- LOOP 
VOLTAGE AMPLIFICATION 
vs 
- FREQUENCY 
TIME T_T Ton 
Vec+=6V ff ii 
Vcc— pees MT 


| it HECHT 
A iit 


MH 





TEST CIRCUIT 


SINGLE-ENDED CLOSED-LOOP 
- VOLTAGE AMPLIFICATION 


eS 
FREQUENCY 









reid 


Mi a a waste: Seer. 
aut " immaeetl i oe wet i uvwwaeny 
See eat + mmmagit Bd 





cH cot rit 
a at 
Hf Cru ay 


di i A 


0.01 0.1 4 10. 
f - Frequency — MHz 


FIGURE 15 


TEST CIRCUIT 
1000 FOR FIGURES 15 AND 16 
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MAXIMUM PEAK-TO-PEAK 


OUTPUT VOLTAGE (CLOSED- LOOP) - 


Vopp —. Maximum Peak -to-Peak Output Voltage -- V 


Vopp — Maximum Peak-to-Peak Output Voitage -- V 








VS 
FREQUENCY — 


HAL 
mi A 


001 0.1 ie 100 «1000 FOR FIGURES 13 AND 14 

= brequeney ~MHz0 | . t= Frequency — MHz. 
FIGURE 13 : _ FIGURE 14 
-SN5511=————~—~=<C*~*‘«~sSNO MINA AMPLIFICATION OFF 1 SN5511 





MAXIMUM PEAK-TO-PEAK 

OUTPUT VOLTAGE (CLOSED-LOOP) 
VS. 

FREQUENCY | 


tel NII i 
col INE Th 


“10 . 160 1000 


f~ erarieaey — MHz ~ 


FIGURE 16 
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TYPICAL CHARACTERISTICS 










SN5511 
INPUT IMPEDANCE COMMON-MODE REJECTION RATIO 
vs vs 
FREE-AIR TEMPERATURE | FREQUENCY 
1 : 
0 ol au a ev 
90 | st TTS “CC+ © 





_ 80 





CUMIN ET veenze. 
BN i" Wee =+2.5Vto-2V 
Het EN ti i sien 
HT A 
HHH EN CONE 
HUTT 

a a a Sa rr 


70 





60 


50 


40 


30 


Bg 


Zig—Differential Input Impedance—kQ _ 
CMRR—Common-Mode Rejection Ratio—dB 











0 
-75 -50 -25 0 25 50 75 100 125 0.01 100 1000 
‘ LAS Free-Air Temperature — °C | pce pagieneys: MHz 
FIGURE 17 FIGURE 18 
TOTAL POWER DISSIPATION SPOT NOISE FIGURE | 
VS vs 
FREE-AIR TEMPERATURE FREQUENCY 
20 
is | : 
= 16 i ; 
i ea UWI ATI TT ll 
S 9 14 
: : CONINNGIE Hes, ell 
a 2 12 N aE 
al 
ao UU N NUL alae 
z 2 AININ NNT 27 HE 
(o) rom) 
on o. 6 68 
es 9 ali a: UL 
(a Y) 
:: oa. TIME Ne = 
bo LLU ELIS HS TH 
6 p lint : Tr 
‘ CCN TTS 
co 
| 
0.1 | cee 900, 225255 1000 
Ta — Free-Air Temperature — °C requency wis 
FIGURE 19 Pe Fe os FIGURE 20 
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LINEAR CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514 
INTEGRATED CIRCUITS DIFFERENTIAL VIDEO AMPLIFIERS 





-@ = 80-MHz Bandwidth | oes -@ Typical Differential Voltage Amplification of 300 
e No Frequency Compensation Required ¢ SN5512 and SN7512 Have Offset-Voltage 
| i | a | Null Capability. 5 
description 


Each of these wide-band video amplifiers feature a flat frequency response and low phase distortion from de to 
typically 80 MHz. Emitter-follower outputs enable the devices to drive capacitive loads. A low-value potentiometer may 


be connected between the offset null inputs of the SN5512. and SN7512, as shown in Figure 7, to null out the offset 
voltage. : : Pee | | 


- These circuits are designed for use as sense amplifiers in high-speed thin-film or plated-wire memories, as magnetic 
_..tape-read amplifiers, or as general purpose pulse or video. amplifiers. ves 


terminal assignments =| | . ue eee ES Be dest 
SN5512, SN7512. ae . | SN5514, SN7514 

L PLUG-IN PACKAGE | L PLUG-IN PACKAGE 

(TOP VIEW) (TOP VIEW) — 









OFFSET 
NULL 


. OFFSET 
NULL 


CASE 


THE CIRCUIT IS ELECTRICALLY Pe THE CIRCUIT IS ELECTRICALLY 
INSULATED FROM THE CASE ; _ INSULATED FROM THE CASE 


schematic : 


© GND 


OFFSET ; 
. NULL O--- 
N1 


OFFSET 
NULL O- —— 
N2 
Vcc-— i 


NOTES: 1. Component values shown are nominal. _ 


2. Offset null termtnals (shown with dashed lines) are provided on the SN5512 and SN7512 only. 
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CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514 













_ SN5512 ~ 
~ §N5514 









- Supply voltage Vcc_ (See Note 3) 
Differential input voltage 











Common-mode input voltage 





+5 
: area +6 
N2) and Vcc— (SN5512 and SN7512) _ £0.5 
Output current Pi 
300 


Voltage between either offset null terminal (N1/ 








+5 

+6 

+0.5 j tee 

Operating free-air temperature range 7 | 
| __|__=65 to 150 

faein OOM 8 BOO ef ee 


NOTES: 3. All voltage values, except differential input voltages, are with respect to the network ground terminal. | 






_ Storage temperature range 


Continuous total power dissipation at (or below) 65°C free-air temperature (See Note 4) | 500i {| 00s] 






rom case for 60 seconds 





Lead temperature 1/16" f 


4. For operation above 65 C free-air temperature, refer to Dissipation Derating Curve, Figure 6. 




































































: electrical characteristics, TA = 25°C, Vcc+ =6 V, Vcc— =—-6V 
eee _ SN7512 
PARAMETER SiguRe TEST CONDITIONS SN7514. 
ie MIN TYP MAX|MIN TYP MAX] — 
250 300 350] 200 300 400 eS | 
1 Itp Input bias current “ | 
Vy Input voltage range 7 
| ee | Common-mode . 
1 Voc : NM 
output voltage — : 
~ | Voo Output offset voltage > 3 
/ ence Maximum peak-to-peak. oe 
VoPP fn V 
| output voltage swing : 
Tro Outputresistonce | Ta 
Cj input capacitance e me 
rejection ratio 
Supply voltage AVcC+ = from 6 V to 5.5 V . 
AVcc/AVIo’ oe 50.80 50 80 
rejection ratio. AVCC— = from —6 V.to -5.5 V 
. Broadband equivalent 
Vn i . Ev 
input noise voltage ; 
fe... Pro ati delay ti : 2 Se 0 ee 
r ation delay time _ 
|. "pa ie i“ Output voltage step = Oto 1 V 
ie Rs = 502, 
ty Rise time 2 : 
Output voltage step = 0 to. 1 V. 
| Maximum output x =f 
Ij 2.5 3:2 25 oe A. 
Icc+ Supply current from Vcc+ | —_—_—|s- No load, No signal 19. 25 19. 28 
Icc— Supply current from Vcc—| «|. No load, No signal —13 -20] -13 —20 
NOTE 5: This parameter is measured in a system with response down 3 dB at 10 Hz and 500 kHz with a 6-dB/octave rolloff, 
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CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514 
DIFFERENTIAL VIDEO AMPLIFIERS 





- DEFINITION-OF TERMS. 


Large- Signal Differential Voltage Amplification (Ayp) The ratio of the change in voltage between the output terminals 
to the ohana! in voltage between the input terminals producing it. 


Bandwidth (BW) The. range of frequencies within which the differential gain of the amplifier is not more than 3 dB 
~ below its low Frequency value. 


Input Offset Current (119) The difference between the currents into the two input terminals with the inputs grounded. 
Input Bias Current (Hip) The ee of the currents into the two input terminals with the inputs grounded. 


Input Voltage Range (vi) Ui range of voltage which if exceeded at either input terminal will cause the amplifier to 
cease functioning Properly.” 


Common-Mode Output Voltage (Yoo) The average of the d-c voltages at the two oe aN, : 





Output ¢ Offset. Voltage (Voo) The difference between the d-c voltages at the two output serininale when the pesca SPE 
terminals are grounded. 


Maximum Peak-to-Peak Output Voltage Swing (VoOpp) The maximum peak-to-peak output voltage ewing that can be 


: obtained without clipping. This includes the unbalance caused by output offset voltage. 


Input Resistance (rj) The resistance between the ait ae with either input srounded. 

me Output Resistance (to) The resistance between either output terminal ane oround. 
| Input Capacitance (Cc) The capacitance between thd input terminals with either input grounded. 
: Conimon: Mode Rejection Ratio (omar) The ratio of differential voltage amplification to common-mode voltage 
_amplification. This. is measured by determining the ratio of.a change in input common- -mode voltage. t to the resulting . 


’ change i in output offset voltage referred to the input. 


oa: Supply valine Rejection Ratio (AVec/AVi0) The ratio of the change in power supply voltages to the change in — 
output ottser voltage referred to the input. For these devices, both supply. voltages are varied Ud, 


Propagation Delay Time (tpq) The interval between the BED CaO of an input voltage step and its arrival at either 
output, measured at 50% of the final value. < 


Hise Time (ty) The time required for an output voltage step to change from 10% to 90% of its final value. 


Maximum Output Sink Current (sink (max) The maximum available current into. either r output terminal when that 
outpat) is at its most Negative potential. - 
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cIRCUIT TYPES. 5 SN5S12, SN5514, SN7512, SN7514 
Se DIFFERENTIAL VIDEO AMPLIFIERS 





uk PARAMETER MEASUREMENT INFORMATION 
test circuits | 


0.2uF 





FIGURE 1 | - BIGURE 2 


0.2 uF 





FIGURE 3 | eo - . FIGURE 4 





FIGURES | 


THERMAL INFORMATION TYPICAL APPLICATION DATA 


DISSIPATION DERATING CURVE 


600 










SERIES 75 

MAX Ta | 
‘SERIES 55 
MAX Tay 


nae a eael 
att 
i sea el ea 


50 60 70 80 90 100 110 120 130 
Ta—Free-Air Temperature—C 


| ~N100 Vcc+ 
500 ; a 


300 





Maximum Continuous Power Dissipation—mW 


Vcec— 





FIGURE 7—SN5512/SN7512 
FIGUREG . INPUT-OFFSET-VOLTAGE NULL CIRCUIT — 
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LINE CIRCUITS SELECTI 


ON GUIDE 





line drivers 


TYPE SN75114* SN75150t 
fies 5 ting F | > 10MH >10MH > 10MH va Rhee 
ati requenc Z Zz Zz 
ee ee i 2500-pF Load 


SN55110, | on ahs 
SN75113 
SN75110 eC 
















SN55109, 
SN75109 




















T 


| Current Mode 


TTL ; 
' Voltage Mode Voitage Mode Voltage Mode 
Yes 
“eed, Ne 


. ? Balanced or Balanced or Balanced or Balanced or ; | 
.@ Type of Lines ; ; ae ; Single-E nded 
: ; Single-E nded Single-E nded Single-E nded Single-Ended 
a a ee eh Se Ce a 
; s 


TL TTL 
© PowerSupply | +5 Vand—-5 V | +5 Vand—-5V +5.V +12 Vand —12 V 


CA130: Line Drivers and Receivers | Paes : 


‘Application Notes eo 
ee a CA146: Data Transmission 





line receivers 


_ §N55107A SN55108A, } 
: SN75107A SN75108A 








SN55115" _ 
| ____SN75115* 


Input Sensitivity, Max 






Switching Time, Max 
- Strobe Capability ~~ 


png re beng RED apap te eee gong 2p 













| | | TET Openc ith 
|e Output. | TTL, Active Pull-Up | TTL, Open-Collector ee Pete Neel ie 
es: Active Pull-Up Option 
9% Fan-Out'to Series'54:. [es IO ee oe tO ee a | 


@ Power Supply | 










CA130: Line Drivers and Receivers 
__CA146: Data Transmission 





Application Notes 


* ; 
To be announced soon 


TSatisfies requirements of E1A standard RS-232-C 


e Length of Line Up to 5,000’ | Up to 10,000’ Up to 1,000’ Up to 1,000 ~ Up to500°. | Up to 500’ 







PB IVE sapere eon opv a Tee] 
qe ee er a eee al Rn eee eee eee 
TTL, Active Pull-Up 


Po +5 Vand —5 V. +5 Vand —5 V Ca BAY vue : Bor kD — 


SN75450A 
| Balanced or 
Single-Ended 


TTL 
Current Mode 


Yes | 
pout Vi Sita 


CA150-Peripheral 
Interface Circuits 


SN75154* 


50 ns 





10 
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SYSTEMS | | TYPE SN751001L 
INTERFACE CIRCUITS — | DUAL DIFFERENTIAL LINE RECEIVER 





SERIES 75 LINE RECEIVER 


featuring 


High Input Impedance 

Fast Switching Speed | 

Good Small-Signal Sensitivity 

TTL and DTL Compatible Outputs 
Wire-OR Output Capability 


description 


The SN75100L is a monolithic, dual line receiver which consists of two independent discriminator/buffer 

circuits in a single package. Each line receiver is composed of a voltage-sensitive, differential-input comparator 

, which drives an open-collector, saturated-logic buffer. This device is designed to operate throughout the 
3 temperature range of 0°C to 70°C with a maximum switching time of 40 nanoseconds. The buffer 
Output is at a logical 1 voltage level when the voltage at the signal input is at least 100 millivolts more 
positive than the reference voltage applied at Viet: The output is at a logical 0 level when the voltage at 
the signal input is at least 100 millivolts more negative than the reference voltage applied at Viet: 





The line receiver has a common-mode input voltage range of -1.5 volts to 1.5 volts which means that both 
inputs can withstand common voltages of as much as 1.5 volts above or below ground. The buffer output 
will produce the correct logic-level output for a minimum difference in voltage of 100 millivolts between 
the differential inputs. | 


For normal single-ended operation, the data transmission line is connected to the signal input with a fixed 
d-c voltage between -1.5 volts and 1.5 volts applied at Vref. For maximum noise immunity, the d-c voltage 
level at Vref should be set midway between the logical 0 and logical 1 voltage levels of the input signal. 
Alternatively, the functions of the signal and reference-voltage inputs may be interchanged. 


When the line receiver is used in a differential mode with balanced two-wire. lines, one wire is connected to 
the signal input and the other wire is connected to Vref. Since a maximum difference of 100 millivolts be- 
tween the signal input and Ve¢ will assure a given logical level at the buffer output, a trade-off between input 
sensitivity and common-mode rejection can be made by using external voltage dividers at the inputs. 


mechanical data 


The SN75100L package outline is the same as JEDEC TO-100 except for diameter of standoff. Gold-plated fy 
leads (-00) require no additional cleaning or processing for use in soldered assembly. Solder-dipped leads 
(-10) are also available. 


SIGNAL “SIGNAL 


INPUT B //(8) \/ w, (2)\\ INPUT A 


(See Notes b and c ) 


. All dimensions in inches unless otherwise noted. 

. This dimension not applicable for solder-dipped leads. 
. When solder-dipped leads are specified, dipped area of 
lead extends from fead tip to within 0.050 of lower 
extremity of metallic case. 

PIN 9 IS IN ELECTRICAL CONTACT WITH THE CASE 
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SPSS See 


TYPE SN75100L 


DUAL DIFFERENTIAL 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages (See Note 1): Voc,..... og eats a eres Gots oh tee 5 tek 5s 
te Vec2 at Re tp an See aoe oe ee eS ees Se echt : eae e 
7 - Vec3 a a ee 
Differential input voltage, V (See: Note 2) a8 b 8S Sea Zeke : so eh a es s0s vials. 
Input voltage, V;, Or Vries (See Note 1)............. ee eee ee Pee ee ee 
Maximum current into the output, Iejng ee ee ee ee eT Ihe ten 
~ Continuous power dissipation at (or below) 25°C free-air temperature (See Note 3)...... 
Operating free-air temperature range ...... 2... eee et ee es pei tg ciogt ots cat agate ; 
Storage temperature range... 2... ee ee eee eee eee ee ex 
recommended operating conditions 
Supply voltages (See Note 1): Vocgq.. ee ee te eee oe ; 
| Vec2 a 
fe . Vecgees: Ce re sae " sone 
Reference voltage, Vor ---.- eee ee oe a ee ee A ee a ah Rees rarer 


NOTES: 1. These voltage values are with respect to network ground terminal. 
2. These voltage values are with respect to the other differential-input terminal. 


3. Derate linearly to 435 mW at 70°C free-air temperature at the rate of 5.4 mwW/°c. 


oe 8 


LINE RECEIVER 


; ; .. 10V 
beet Ae a -10 V 
ere oe . 6V 
Jaen: 1... t5V 
6. ... + 5.5V 
2 set 60 mA 


sp eeese es 6880 mW 


0°C to 70°C 
~65°C to 150°C 


* * £8 


-++2. 8Vt 10% 
-eeee BOVE ING 
4V + 10% 
-1.5Vto1.5V 


electrical characteristics (unless otherwise noted, Voc, = 8 V, Veco = -8 V, Vec3 =4V, Ta =0°C to 79°C) 





REECE AAEM HEPES Mo 


TEST CONDITIONS — | 





a oo | TEST 
| PARAMETER eee 
Logical 0 input voltage at the : 
signal input,with respect to 


=-15Vto15V 
ef 


MIN TYPt MAX| 


ITAA YA ASEAN ESD IE STASI AE PR ERPERAY 











V _oprequired to ensure logical ¥, Eline 

0 level at the output Re Ee © MRE: (OMT eres a ne A, oe 
Logical 1 input voltage at the 

signal input,with respect to 

V required to ensure logical Viet =-15Vtot5Vv 100 


ref! : 
1 level at the output 


Logical 0 output 





sink 


SONA NEY AARNE LEE NEMA ETN ANON MOAN 


V. =-2Vtol4V, V.=1.5Y, | 
in ref 
|. =40mA 






RR NRRIONERLSSIPPY SICPESOV SIN RI ERE TREE BS RE DME TO 


0.25 0.5 























voltage — V. =-2Vto-16V, V=-15V, °° — 
in ref 0.25 
; !. , =40 mA : 
sink ere Reap Lene eTea ieee 

; ee V7 71.4V to 3.5 V, V ef =-1.5V, 
e: out 4) . Output reverse current Vi = 5.5V | | 

i, Input current into the signal input Veg = 71S V,  SeaNote4 | 20 

mo : V = 15V, “See Note4 | 20 

lect - Vec1 supply current : Vo es 8.8 V Be — | 15 

7 lees Veeco supply current Ve 2 : -8.8 Mod. ae is -13 

Vecs : al i SH zs RITES “st # OESHOSEPNT IY ve RGR 








eee ° 
tAll typical values are at 25 C., 


NOTE: 4, The maximum value specified is also applicable under any combination of the following conditions: 


a. Vag, is open, grounded, or at 8 V +10%. 
. er +494 
b. Vec2 is open, grounded, or at-8 V = 10%, 
c. Vec3 is open, grounded, or at aM 
d, Vin = 2Vt0o 4.4V, 
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TYPE SN75100L 
DUAL DIFFERENTIAL LINE RECEIVER 





switching characteristics , Voc, = 8 V, Veco =-8 V, Vec3 =4 V, Ta = 25°C 


PARAMETER eIGGE TEST CONDITIONS 


Propagation delay time 


tpd(1) 


to logical 1 level R, = 1002, c. = 20pF, 
‘ Propagation delay time Vv, =4yV, = 1MHz 
pd(0) , 

to logical 0 level 


schematic diagram 





vec 1 O 


| O Yee 3 
| O OUTPUT A 
INPUT A © asta: Veet A 


5.1k 
4.52 k Feo § 3.57 k’ 
Vee 2 O - GND 


pe 2k, a OUTPUT B 
mo 


NOTE: All resistor values are in ohms. 











PARAMETER MEASUREMENT INFORMATION t 


Voce1 VYec2 Ves Voec1 Vecz. Nigie 


as 


Ty ae ake 


| out (1) 
ae faa, | ._—— 
i Paink 


< 





FIGURE 1- Vi, apto) 2° Vinbtay FIGURE 2-V curio} a4 outta) 


TArrows indicate direction of current flow. 
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TYPE SN75100L 
DUAL DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION t 


Vec1 Vec2 Vees 


[eter gee oe telltale [oe 


CC2 


o OPEN 





FIGURE 3-1, and Vntret) . é FIGURE 4-lecylega- and logge 





Vec1 Vee2 Vec3 Vie 


oe es | | +1V ---- . | 
oe is tet ff  X_ineur ; 
J -~1V ' a 
: t 


OUTPUT toa (1) tal /Paited 0) ie 
1 


{ 
I 
| 
| 
| 

i be PE ae OUTPUT 





TEST CIRCUIT | VOLTAGE WAVEFORMS 


FIGURE S— ta a(4) and t 5a(0) 


t Arrows indicate direction of current flow. 








TYPICAL APPLICATION DATA 


The SN75100L is ideally suited for use as a differential or single-ended line receiver. Maximum flexibility is en- | 
sured by the high-impedance inputs.and open-collector outputs. The outputs are compatible for driving TTL or 


DTL digital circuits and may be combined to perform the wire-OR function. 


When used ina single-ended ' ‘party line’’ data-transmission system, transmission lines may be either a twisted pair 
or coaxial cable. See Figure A. con 


By terminating the transmission line at each end, a two-way signal path may be utilized. The SN75100L provides 
very little loading to the transmission line due to its high input impedance. Therefore, transmitter/receiver pairs 
‘may be tied into the line anywhere along its length without disturbing the impedance level of the line. 








| LOCATION A | a.) LOCATION 8 Ne a Locationc | 2 ) cm 3 P LOCATIONE | 
bl soe be be de ra ae si cca, gel A 1 $2 
| | ce | 
os er or omen! ena pe 
Dae 2 prs [Ree ese y | aw. eee ee [1 Termination 
| =. Wt | Poy “Cy ‘ieee | | Shoe — Last 
| ; ,tVa. , | x 1 4 | Location in 
| o+< Viet ai ae | | eS } 4 | Chain ae 
| e | IVretq \ Veet ° | jVre 1 
| a Bs HAL sf pte get | ' 
L-------F 4 bisa Wo Le ae © a es Nene Z 
Transmission 


Line 
FIGURE A 


PRINTED IN U.S.A.) | | | | i | 

TI cannot assume. any responsibility for any circuits shown . ae 

or represent that they are free from patent infringement. 9 % ee TEXAS INSTRUME ENTS 
INSTRUMENTS. RESERVES THE RIGHT TO MAKE CHANGES AT ANY. TIME ee ee POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 
“DER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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SYSTEMS 


INTERFACE CIRCUITS = 


CIRCUIT TYPES SN55107A, SN55108A, SN55109, SN55110, 
SN75107A, SN75108A, SN75109, SN75110 
DUAL LINE RECEIVERS AND DRIVERS 


} 


SERIES 55/75107A LINE CIRCUITS 
: featuring 


additional features of line receivers 






e High Speed = « Standard Supply Voltages ¢ Dual Channels 
OUTPUT 


—55°C to 125°C} 0°C to 70°C cinculT | 
J Package Jor N Package | FUNCTION |; FUNCTION 
| Dual Active 
A. N75107A_ {- eaten IVE 
SN55108A SN55108A ae RES 
Line Receiver Collector 
SN55109 SN75109 = Dual Gomes Gurren 
Line Driver Switch 
SN55110 SN75110° |... PUB). xp l2m4 Current 
2 Line Driver Switch 







high common-mode rejection ratio 

high input impedance 

high input sensitivity 

differential input common-mode voltage 

range of +3 V 

e differential input common-mode voltage 
range of more than £15 V using 
external attenuator 

strobe inputs for receiver selection 

gate inputs for logic versatility 

TTL or DTL drive capability 

high d-c noise margins 











additional features of line drivers 


description 


TTL input compatibility 

current-mode output (6 mA or 12 mA typical) 

high output impedance 

high common-mode output voltage range (-3 V to 10 V) 
inhibitor available for driver selection 


The Series 55/75107 circuits are TTL/DTL compatible high-speed line receivers and drivers. Each is a 
monolithic dual circuit featuring two independent channels. ee RE 


“The SN55107A, SN55108A, SN75107A, and SN75108A line receivers are designed for general use as well 


as such specific applications as data comparators and balanced, unbalanced, and party-line transmission 
systems. These devices are unilaterally interchangeable with and replace SN55107, SN55108, SN75107, and 


SN75108, respectively, but offer diode-clamped inputs'to simplify circuit design. 


The SN55109, SN55110, SN75109, and SN75110 line drivers are designed to be used in’ many categories of 


applications in balanced, unbalanced, and party-line systems and as level converters. a 


The SN551 07A, SN55108A, SN55109, and SN55110 are characterized for operation over the full military oa, 
temperature range of —55 °C to 125°C, and are available in the ceramic dual-in-line (J) package. The 


SN75107A, SN75108A, SN75109, and SN75110 are characterized for operation from o°c to 70°C and are 
available either in the ceramic dual-in-line (J) package or in the plastic dual-in-line (N) package. = 
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CIRCUIT TYPES. SN55107A, SN55108A, SN55109, SN55110, 
SN75107A, SN75108A, SN75109,. SN75110 
DUAL LINE RECEIVERS AND DRIVERS 


CUEPROER Lape crea ® 








design characteristics 


Series 55/75107A Line Circuits are TTL- donee ibis dual 
circuits intended for use in high-speed data-transmission 
systems. The drivers are designed to drive balanced, 
terminated transmission lines, such as twisted-pair, at 
normal line impedances without high power dissipation. 
The receivers are designed to detect low-level differential 
signals in the - presence. of common-mode noise and 
variations of temperature and supplies. Either driver may be 
used with either receiver. Specifications reflect worst-case 


conditions of temperature, supply voltages, and input line drivers - SN55/75109, SN55/75110 

voltages. ; ao : sea Sea 

a oo ee The SN55/75109 and SN55/75110 are dual line drivers 

line recone : op gal ecaiaaccnd O8A featuring independent channels with common voltage sup- 
ply and ground terminals. The significant difference e 

The SN55/75107A. and SN55/75108A are Aual line between the two drivers is in the output-current specifica- 


‘receivers featuring independent channels with common 
voltage supply and ground terminals. The SN55/75107A | 
circuit features a TTL-compatible active pull-up (totem- 


pole) output. The SN55/75108A circuit is also TTL- 


compatible, but features an open-collector output configu- © 


ration that permits the dot-OR logic connection with 


similar outputs (such as the SN54/74101 TTL gate or other — 


SN55/75108A line receivers). This permits a level of logic 
to be implemented without extra delay. All other features 
of the liner receivers are identical. . 


The " §N55/75107A and SN55/75108A. line circuits are’ 


designed to. detect input signals of 25 millivolts (or greater) 


amplitude and convert the polarity of the. signal into 


appropriate iRlee -compatible output logic levels. . 


The SN55/75107A and SN55/75108A feature high input 


impedance and low input currents which induce very little 
loading on the transmission line. This makes these devices 
especially useful in party-line systems. The excellent input 
sensitivity (3 millivolts typical) is particularly important 
when data is to be detected at the end of a long 
transmission line and the amplitude of the data has been 
deteriorated due to. cable losses, oe 


The receiver input. comimon- 1-mode voltage range is +3 volts. 
This is adequate for application i in most systems. In systems 
with requirements for greater common-mode voltage range, 
input attenuators may be used to decrease the noise to an 
acceptable level at the Recent ipo terminals. | 





The receivers feature individual strobe inputs for each 
channel and. a strobe input common to both channels for 
logic versatility. The strobe inputs are tested to guarantee 


400 millivolts of d-c noise margin when interfaced with 


Series 54/74 TTL. 





tion. The driver circuits feature a constant output current 


that is switched to either of two output terminals by the _ 


appropriate logic levels. at the input terminals. The output 
current can be switched off (inhibited) by appropriate logic 


levels on the inhibit inputs. The output current is nominally — 


6 milliamperes for the SN55/75109 and 12 milliamperes for 
the SN55/751 10. System design determines which driver is 


_ best suited to a particular application. 


The inhibit feature is provided so the circuits can be used in. | 
party-line or data-bus applications. A strobe or inhibitor, 


common to both drivers, is. included for increased driver- 


logic versatility. The output current in the inhibited mode, a 
| is specified so that minimum line loading is induced — 


‘Oloff)” 
when the driver is used (in a party- -line system with other 


~ drivers. The output impedance. of the driver in the inhibited 
‘mode is very high—the output Enpecance of a transistor 


biased to cutoff, 


The driver outputs have a common- mode voltage range of 


~3 volts to +10 volts, allowing common- mode Voltage on 
the line without affecting driver Performance: 


satisfy TTL- system. ‘tequirements. the togic. ‘inputs are | 


tested at 2.0 volts for high-logic-level. conditions and 


0.8 volt for low- -logic- -level conditions, These tests guarantee i 


400 millivolts of noise margin when 


interfaced wen : 


Series 54/74 TTL. UR OE Ee 
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CIRCUIT TYPES SN55107A,, ‘SN55108A, SN75107A, -SN75108A 
DUAL LINE RECEIVERS | 





SN55107A, SN55108A J DUAL-IN-LINE PACKAGE 


logic SN75107A, SN75108A JOR N DUAL-IN-LINE PACKAGE _ 


INPUT INPUT OUTPUT STROBE 
Vec- 2A 2B NC 2yY 26. 


TRUTH TABLED é 
“DIFFERENTIAL | es 
INPUTS STROBES OUTPUT 
_AB ee a 
ra[ 
aa, eis 


reerat i 
jtoH] oH 


-25 mV <Vip < 25 mV Lor H 


| n_[inoeTemnaTE 
Lor 


Vip <-25 mv pLorH{ oH 





INPUT INPUT NC OUTPUT STROBE STROBE GND 
1A 1B vW-—s«4G S$ 





NC— Ne internal connection 


absolute maximum. ratings over operating free-air temperature range (unless otherwise noted) 


Sleely ena Veco, (See Note VI). pa ce eae ei ees nee oe ad ee Gio sak Mgttadne Estee 7V 


Supply voltage Vcc- (See Note 1) ......... eee rr SAY Wah to) Ween eee dete Gu ae ie tel Seas cd -7V 
Differential input voltage (See Note2)..... aoe eBid dotben eo nay ESTES Core ee .. £6V 
* Common-mode input voltage (See Note 1) .0.....0.. aNd er arse tckes ae eo een atic He ae, a ae OU 
Strobe input voltage (See Note 1)........ de ee ee ree ee i ee hpi Ae a cd sooth dita te ara coca § +. 5.5 V- 
Operating free-air temperature range, Series 55..............00. Sacinetes aed se area ee . . -55°C to 125°C 
hie ek ee | Series75...... © Rabat tak RR re Oe ana eteie de 0°C to 70°C 
“Storage temperature range, ceramic dual-in-line (J) package... . . Bde ee bios Ch itis Sem —65°C to 150°C 

plastic dual-in-line (N) package ............. Cv ata’ ee oye w= 55°C to 150°C 


recommended operating conditions (see note 3) 


nee. SN55108A SN75107A, SN75108A 
NOM ~ MAX | MIN NOM MAX . 
[as 6 sw | v_ 


| Supply voltage Vec+ (See Note 1) ease ee 
‘| Supply voltage Voc_ (See Note 1) 45 = 5-55 
Output: sink current | eae 
Differential input voltage (See Notes 2 2 and. a). [-5t ti(‘(‘i‘CQ CH 
Common-mode input voltage (See Notes 1 and 4) }-3t wT 8 
“Input voltage range, any differential input to ground (See Note 4) (st. | 
= ___=. 





‘| Operating free-air temperature range 


RECOMMENDED. COMBINATIONS OF 
INPUT VOLTAGES FOR LINE 


NOTES: 1. These voltage values are with respect to network ground id. Gite. ive Gee . ~ RECEIVERS 
a terminal. | 
2. These voltage values are at the noninverting (+) terminal with 
respect to the inverting (—) terminal. 
3. When using only one channel of the line receiver, the inputs of 
the other channel should be grounded. 
_ 4. The recommended combinations of input voltages fall within 
the shaded « area of the figures at the rahe: 


Input~A-to-Ground Voltage --V 





TThe algebraic: convention where the most-positive (least-negative) 
limit is designated as maximum is used in this data sheet for logic i Input-B-to-Ground Voltage ~ V 
voltage levels only. 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
| | oe DUAL LINE RECEIVERS 





definition of input logic levelst 






TEST i 
| | 7 | FIGURE me ae 
VIDH High-level tnput voltage between differential inputs Pea ate 0.025 5 


VIDE Low-level input voltage between differential inputs 1 —5 —0.025 


ViH(S) High-level input voltage at strobe. inputs 2 me erat 65 


Vy L(S) Low-level input voltage at strobe inputs : ie ae eee 0 ~ 08 


The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used-in this data sheet for logic 





voltage levels only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





: TEST SN55107A, SN75107A|SN55 108A, SN75108A 
PARAMETER Ste UNIT 
FIGURE MIN TYPS MAX 
High-levet input current ", sa = Vcc— = MAX, 
into1Aor2A~ . 2 a : =0.5V, Vic=-3Vto3V 
Low-level input current mE = Vcc— = MAX, | 
into 1A or 2A . eee = : Vic=—3 V to 3V 


High-level input current . s VIH(S) = 2.4. V 
into 1G or 2G vite Voc+ = MAX, 
oo Vins) = MAX Vcc 

Low-level input current) | Vcc+ = MAX, 

into*1+G or 2G Hae oe | Vit(s) = 0.4 van 
ma are | “| Voce = MAX, 
VIH(S) = 2.4. V 

Vec+ = MAX, 

VIH(S) = MAX Voc+ 
Vec+.= MAX, 
Vints) = 04V 


High-level input-current into’S 


~ Low-level input current into S 


Vec+ = MIN, Vcc = MIN, : 

load = ~400UA, VIC = -3.V 103 V. 

Vec+ - MIN, Voc. = MIN, 

sink = 16 mA, | VMics-3V to 3V 
TVecr- MIN, Veco MIN, 

Vou = MAX Vcec+ 


High-level output voltage 
Low-level output voltage - 


“High-level output current 


-Short-circuit output current — : eres aa “VEC = MAX 2 

High-logic-level supply oe [Vecr. MAX... Veal = MAX, 

current from Voc+ foes SSP Las Mig Seen, Ta = 25°C. 

High-logic-level supply ae Voc. = MAX, 

current from Veoc~ oa TA = 25°C . 
£ For conditions shown as MIN or MAX, use the appropriate value specified under pecounended operating conditions for the applicable 
- device type. | ; ae sue | sa dane . 
3 All typical values are at Voc+ =5Y, Vecu==5V, Ta = 25°C. 
| Not more than one output should be shorted at a time. 


switching characteristics, Vcc+ =5 V, VCcC_ =-5 V,TA=25°C i . ed ; 

. | Tynes TS 107A, SNTSTOTABSNGSTOBA,SN7STOBA] 
TEST CONDITIONS UNIT 
on: 2 MIN TYP. MAX|MIN .TYP MAX 


PARAMETER 








Rp = 3908, CL = 50pF 


Propagation delay time, low-to-high 17 25 
tPLH(D) level, from differential inputs Sc : 
_ Aand B to output REA 390'O) oe CL at5 pF 





Propagation delay time, high-to-low 
tPHL(D) tevel, from differential inputs 


—_ 
© 
N 
(33) 


A and B to output 


Propagation delay. time, low-to-high 


—_ eck 
io) ~ 
: _ NO 
163) oO 
—_ 
i : oO 
. Le) 
o 


tP_H(s) level, from strobe input 


= 
ow 
NO 
Lo) 


Gor S to output 














Propagation delay time, high-to-low Ry = 390 2, 


oe 
_ 
Oo 


tPHL(S) tevel, from strobe input 


O 
c 
ae 
oO. 
a) 
Th 
ad 
a) 
N 
o 


G or § to output Re - 390 2, 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A— 
DUAL LINE RECEIVERS = sits | ‘ 





schematic | 


Vec+ a e- . 7 , SERwS CREA RENEE, nee, = 
-41.6k 2120 
, 5 7 | 
| 2 oe 
. . , r 


| 1B O- 


Vcc-— oO 


| 7 STROBE 
7 ae i 
4 STROBE 
: | 26 

28 oO | | 

~ INPUTS ee | LS 
ate : 
2a © 2 
} gg OUTPUT 


2Y 


R” =1kQ for SN55107A and SN75107A, 750 82 for SN55108A and-SN75108A. 
NOTES: 1. Component values shown are nominal. : 


4 OUTPUT 
1Y 










—O GND 


5 STROBE 
16 


2. Resistance values are in ohms. 


3. Components shown with dashed lines are applicable to the SN55107A and SN75107A only. 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! 


OPEN 
Vect 26514) Veco— 







Voct 2G $1G Vec— 
© 


©) © 





1Y 
© 





| 
| 
| 
| 
A 
i 
| 
| 
L 
¢ 
x 
laaiire) 
| aml 





NOTE: When testing one channel, the inputs of NOTE: Each pair of differential inputs is tested 


the other channel are grounded. separately. The inputs of the other pair 
| ' are grounded. 


FIGURE 2—1),, and ty, 


FIGURE 1~ Vipy and Vipi 


Oe 
1 








Vv See 
Test 
Table 


«= 
0 


o 


ie 


— 


TEST TABLE 


SN55107A 7 
SN75107A. | SN75108A ed 
eo. ESE | | | 
Vines) 
[Von [tow 8 Vins Mics) 
Mis) 


















APPLY 





Vins 


2. When testing one channel, the inputs of the other channel should be grounded. 


FIGURE 3—Vi14(s)- Vit(s). Vous Vor, and lon 


t Arrows ind icate actual direction of current flow. 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS ° 





- PARAMETER MEASUREMENT INFORMATION 


d-c test circuits! (continued) 








NHS) 
Vv - 
1H(S) 11G 
See 
Test — 
Table | 2G 
ViL(s) ! 
| 
NLS) ie 
Sk ae a 
1A lay 
| OPEN 
| 
See. | 
Test 
Table | 
2al | loy 
Ral OPEN 





[test inputta | weurza_ | stroserc_ | stroses | __ strose2c_| 
Tip atstrobes | 












yc at Strobe2 
inp at Strobe S =25 mv ve 


Vv 45V_- 








NOTES: 1. Each channel is tested separately. 
2. Not more than one output should be grounded at a time. 


_ FIGURE 5—Iog ee eo FIGURE 6~Icc+ andicc_ 


Arrows indicate actual direction of current flow. 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 





PARAMETER MEASUREMENT INFORMATION 


DIFFERENTIAL 
INPUT = 

e ——_ Se —— : OUTPUT 

. [ : wt . SN55107A 

O SN75107A 





See Note 1 | 





| 50 pF 
| See Note 3 











See Note 4 = | 


es ; 5 | | . = 
PULSE . | | : 
GENERATOR . 1B 






: aa eee oa 
Vec+ : 
390 2 
O . O OUTPUT. 
CL SN55108A 
SN75108A 
15 pF 
_ STROBE. See Note 3 
INPUT O- 3 
* See Note 2 : 
PULSE = = 
GENERATOR ; 
See Note 7 . 
TEST CIRCUIT 

















INPUT 100. mV 
ae : 
| | 
? “| va fer 
| ei — , 
| he ——_-+>----- YH! ping . 3V 
| ‘STROBE A 3 2 oe 
1 
INPUT | | 1.5 V 
ae gy ie patie) | Sal Seti cine, * a. 
| *PLH(D) I. YS fo. cae : | ? < 
. esa | tPLH(S)—— of ee PHE(S) 
| ) | | —-=—-. Vo 
Bee re ; | | é | ! 
OUTPUT . 2. 1.5V 1.5V 


Sep btn oe eh ey 





VOLTAGE WAVEFORMS 


NOTES: 1. The pulse generators have the following characteristics: Zo.44 = 50 Q, tp = te = 104 S ns, tor = 500 ns, PRR = 1 MHz, 
; tp2 = 1 ms, PRR = 500 kHz. ; 


2. Strobe: input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A. 1B or 2A- 2B 
are being tested, and to Strobe 2G when inputs aA 2B are being tested. . 


3. ork includes probe and jig capacitance. 
4. All diodes are 1N916. 


FIGURE 7—PROPAGATION DELAY TIMES 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 





TYPICAL CHARACTERISTICS 


HIGH-LEVEL INPUT CURRENT 

















OUTPUT VOLTAGE INTO 1A or 2A 
. vs vs | 
DIFFERENTIAL INPUT VOLTAGE | , FREE-AIR TEMPERATURE | 
100 
SN55108A 
SN75108A 
aun 
T 
> c 
| ® 
oy = 
= 6 60 
3 ~ 
; S 
= 2 
2 SN55107A = 
6 SN75107A E 40 
| 
> 8 
T 
x 
= 20 
0 
Vip—Differential Input Voltage—mV ye ae I BO 25 0 25 50 75 100125 
e Ta—Free-Air Temperature—°C 
FIGURE 8 PUR FIGURE 9 
SN55107A, SN75107A 
. ‘PROPAGATION DELAY TIME. 
HIGH-LOGIC-LEVEL SUPPLY CURRENT (DIFFERENTIAL INPUTS) 
vs ; : vs 
FREE-AIR TEMPERATURE — - EREE-AIR TEMPERATURE 
30 : 40 | , 
35. 
25 : ; 
< SN75107A _y, 2 
E. [+ sn75108a | 30 
em ; 
: PAS] 
2 o 
= a 
2 15 c 
=} a7! 
” © 
tt o 
= 2 15 
8 10 2 
10 
5 
5 
0 0 — mom 
—  -75 80-25 0... 25 50 75 100 = 125 -15. -50 -25 0 2 50 = 75 100 125 
Ta—Free-Air Temperature—°C © BS fet oe Ta—Free-Air Temperature—°C 
FIGURE 10 FIGURE 11 
3-138 . TEXAS INSTRUMENTS. 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
| | — DUAL LINE RECEIVERS. 


TYPICAL CHARACTERISTICS 
SN55108A, SN75108A -  §N55108A, SN75108A 
PROPAGATION DELAY TIME : PROPAGATION DELAY TIME 
~ LOW-TO-HIGH LEVEL - HIGH-TO-LOW LEVEL | 
(DIFFERENTIAL INPUTS) | oe : (DIFFERENTIAL INPUTS) 





vs. VS- 


FREE-AIR TEMPERATURE > | | -FREE-AIR TEMPERATURE 








35) 


30 


25 





20 








tPLH(D) — Propagation Delay Time — ns 
tPHL(D) — Propagation Delay Time —ns 





Ta — Free-Air Temperature — °C pee , Ta — Free-Air Temperature — We 
| FIGURE 12 re. ; vont a FIGURE: 13- 


SN55107A, SN75107A Mee -"- §N55108A, SN75108A 
PROPAGATION DELAY TIME © | PROPAGATION DELAY TIME 
(STROBE INPUTS) of : (STROBE INPUTS) 

VS: | | | VSO Se 


_FREE-AIR TEMPERATURE | : . FREE-AIR TEMPERATURE 





35 





a 


25 








_§N75108A 











“Propagation Delay Time Zh ns 
Propagation Delay Time — ns 








-15 80-25 0 2 50 75 100 125 -75 -50 -25 0 2 50 75 100 125° 


TA — Free-Air Temperature mG ee Pare. Tap — Free-Air Temperature se . 
FIGURE 14) r. ee | | FIGURE 15 | 
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“TEXAS INSTRUMENTS 8 


CIRCUIT TYPES SN55109, SNS5110, SN75109, SN75110 
DUAL LINE DRIVERS 





SN55109, SN55110 J DUAL-IN-LINE PACKAGE © 
SN75109, SN75110 J OR N DUAL-IN-LINE PACKAGE 


OUTPUT OUTPUT j “INH OUTPUT OUTPUT 
Vv; pee 


logic | | oes 
TRUTH TABLE 


| purs | NHIBITOR 
LOGIC INPUTS | “outs 


eS eee 












Low output represents the on state 


High Output represents the off state 
. INPUT INPUT INH INH = INPUT = INPUT 
1A 1B 18 2C. AB. 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vocs (See Note 1) 6... ccc cece ett te eee e eee teen even eeeeaee TV 
Supply voltage Voc. (See Note 1) ............ ee se re eee ee ee ee ee ee a ere! 
Logic and inhibitor input voltages (See Note 1) ...... Aca ane tecaty yas eet eine ated Bee ye ees 5.5V 
Common-mode output voltage (See Note 1).......... 00.0 ce ee ee Pore anne eet ee eee —5to 12 V 
Operating free-air temperature range, Series55 .. 0... ee te eens —55°C to 125°C 
| 3 | SONICS 7 Se 250 ts dare fA 6 Sees Ce er ear re O°C to 70°C | 

Storage temperature range, ceramic dual-in-line (J) package... 2... ee eee ee eee —65°C to 150°C 

plastic dual-in-line (N) package ..............% 5 gt ents tna ania —55°C to 150°C 


recommended operating conditions (see note 2) 





UNI 
5 


[Supply voltage Vcc+ (SeeNote1) ABB } 
[Pesitve common-mode output voltage SeeNow i) |-o 10 | 0 10 | v 
; | oc. | oc. | 





SN55109, SN75109, . 
SN55110 SN75110 . TI 





Negative common-mode output voltage (See Note 1) 0) + a ty, | 






| Operating free-air temperature range —55 S926. Boe 


NOTES: 1. These voltage values are with respect to the network ground terminal. ne , 
2. When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 





definition of input logic levelst 


Test | 
FIGURE} 


ViH High-level input voltage at any input 


VIL Low-level. input voltage at any input 





TThe algebraic convention where the most-positive (jeast-negative) limit is designated as maximum is used in this data sheet for logic 
voltage levels only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST | ee _ | SN55109, SN75109 
, PARAMETER deune t: TEST CONDITIONS! ee UNIT 


MIN TYPS MAX {MIN TYPS MAX 
High-level input 

















1 Voc+ = MAX, 
ViH(L) = 2.4 V 
Vec+ = MAX, 
| Vinit) = MAX Vcc+ 




















NHL) current into: 
1A,.1B, 2A or 2B 























‘Low-level input aloo 
i Voc+ = MAX, Vcc = MAX, 


Now) “current into 
VIL(Ly = 0.4 V 


1A, 1B, 2A or 2B 














| Voc+ = MAX; 
ViH()) =2.4V 
Voc+ = MAX, 
Vis = MAX Vecs 


High-level input 
HH). current into 
~4€ or 2C 
















Low-level input : 
Voec+ = MAX, Vec- =MAX, 


He) current into 
Vind) = 0.4V 


1C or 2C 








High-level input 











| 
| tH) Vcc~ = MAX, 


Vcc+ = MAX, 
ViH()) = MAX Vcd 
Vcc = MAX, 

view) = 2 V . 





current into D 
























Low-level input Vcc = MAX, 
current into D 7 









: ‘Onstate on Vecs = MAX, 


output current 











Off-state 








lOlof ; : 
Oloff) Output-current 




















Supply current from: 


Icc+(on)  Vec+ with 


Viid)= 94 Ve 
driver enabled : ne 8 






_ Supply current from. 
IcC—(on) Vec= with 
driver enabled - 


ViLiL) 29.4 V, Vint) = 2V 







Supply. current from 


ICC+ off) Vcc+ with 
driver inhibited | 


ViL(Ly = 0.4 V, Vit) - 0.4 









Supply current from 


Icc-(off) Voc- with 
driver inhibited 











Vitti) = 0.4 V, ~ Mita 204V 





~ For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable 
device type. 


SAll typical values are at Vecs =5V, Veo. A 


switching characteristics, Vec+ =5V, Vec— =5V,TA= 25°C 


we: TEST | a ; 
PARAMETER es TEST CONDITIONS 
|e , : FIGURE | wore 


Propagation delay time, low-to-high 


0 
=-5V,T, =25 C. 





tPLHIL) level, from logic input A or B® 
to output Y or Z 
_ Propagation delay time, high-to-low. 
tPHLIL) level, from logic input A or B 
to output Y or Z 
Propagation delay time, low-to-high 
tPLH(1) . level, from inhibitor input C or D 
to output Y-orZ 
Propagation délay time, high-to-low 
tPHL(1)~ level, from inhibitor input C or D Ry = 50:82, 
to output YorZd 1 
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CIRCUIT TYPES SN55109, SNSSI0, SN75109, SN75110 © 
DUAL LINE DRIVERS 





schematic 


- Vec+o 


LOGIC 


we oe 
INPUTS 


1c 
INHIBITOR 
inputs 
2c0 


TTT 
- ess 


Te tw 


GNDO 






2A 0 
LOGIC 
INPUTS j 


2Y 22 
OUTPUT OUTPUT 


SN55109 SN55110 
- §N74109  SN75110— 
Ri 4k 22k 
R2 15k --- 820 
R3 «440 -° 240 
Rg 1.75 k 875 
Rs 2.74k 1.5 k 


NOTES: 1. Component values shown are nominal. 


2. Resistance values are in ohms. 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS: 





PARAMETER MEASUREMENT INFORMATION © 
d-c test circuits 7 , | | 


Vcc+ » Vec- 






lO(on) 
~ QUTPUTS 


TEST TABLE 
TEST AT ANY LOGIC INPUTS ALL INHIBITOR OUTPUT OUTPUT 
‘ LOGIC INPUT NOT UNDER TEST ' INPUTS 1Y or 2¥ 1Z or 22 


L 
H 










NOTES: 1. Low output represents the on state, high output represents the off state. 
2. Each input is tested separately. 





FIGURE 16 — Vin(L)) Viney NHL). and Vic) 












Vin(L) 


ViL(L}O 
ViH(I) @ 


NLU) 






Vin) 


VIHIL) 


ViL(t) 






TEST AT ANY ALL LOGIC INHIBITOR INPUTS OUTPUT 
INHIBITOR INPUT INPUTS NOT UNDER TEST 1Y or 2¥ 1Z or 22 
Pv) [Open HiSee Nowe [Cisco Nowe | 


Pay VIHIL) H (See Note 1) H (See Note 1) 
vie or H (See Note 1) | H (See Note 1) 


NOTES: 1. Low output represents the on state, high output represents the off'state. 












2. Each input is tested separately. os : bes é 
FIGURE 17 — Vyyqiye Vitec Hay HL 


+ Arrows indicate actual direction of current flow. 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110° 
DUAL LINE DRIVERS = ete 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuits’ (continued) 





ViH(L) 

Vie(L) 

Vind) 4— '!0(on) 
OUTPUTS 

Vind) 

ViH(L) +—  10(oft) 

VILL) 

TEST TABLE 
. LOGIC INPUTS INHIBITOR INPUTS 





TEST 
a 1A or 2A 1B or 2B 1C or 2C 


at output Vu CL) Vide) / 
Olan | ag ay IL(L) IHiL) IHL) 1H(1) 
VIH(L) VILIL) 
at output 
lOton) o> cane VIH(L) VIH{L) ViH(1) VIH(1) 
oro VIH(L) VIH(L) VIH(1) ViH(1} 


'Oloff) 
Vit(L) Vi 
ViLit) ViH(L) VIH(I) VIH(1) 
VIHGL) VIL(L) 


lO(off) 
Vv Vv 
at Output Either Either Li) IL) 


{ Vv Vv 
Oloff) 1Y, 2Y, 1Z or 22 state state (Li) IAG) 
VIHU) Viut 


FIGURE 18 —lo(on) and lO (off) 






at output 






1Yor2y 


at Output 
1Z or 22 









Vin(L) 
See 
Table 
Vivi) 


See 
Table 
Vid) 


Viney 


Table 
Vint) 





: TEST TABLE 


. ALL LOGIC | ALL INHIBITOR 
— TEST | INPUTS ___INPUTS | 











lection). Driver enabled fo Viviuy | Vins} 
Vict" 


. 
lec-(ott) Driver inhibited 


FIGURE 19 —Ic¢cy and Ieg_ 


Ioc-(on) Driver enabled: 


loc+(off) Driver inhibited 


Vincu 











+t. Arrows indicate actual direction of current flow. 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


LOGIC | Vect Vcc. 


Pulse 
Generator 


#1 


Pulse: 
Generator 


#2 


INHIBITOR 6 
INPUT 





TEST CIRCUIT 





LOGIC. | 
INPUT 
AorsB 





' I 
I 


| ef " 

















I: 
<— to1 rast 
| ! 
| : 7 
I, I 
= t t § 
INHIBITOR | wg | 
INPUT = | 
CorD { 
| | 
| bi | 
eae ‘ ! 
gt - PS TPHL(L) | hat- TPH (1) = al te PHL (1) 
baat ae bee 1 . 
1 7 | 
{ \ I : 1 
OuTPUT |! roo 
You l | 
! 
1 | 
| 
I 
| lL. 
| 
OUTPUT | | 
; eZ | 
| eh ee Ae kee 
| { 1 ay reg SO ne Gen gs EO Ga” PGE EE ah MES gee’ (San Selene ey Soak orgie mr” a, ens ae eae Ae nes on 
ah A mod 
al > i tPLH(L) 


“tPHL(L) 
VOLTAGE WAVEFORMS 


NOTES: 1. The pulse generators have the fellawing characteristics: Zout = 50 Q, ty = tf = 10+5 ns, tp = 500 ns, PRR = 4 MHz, 
tp2 = 1 ms, PRR = 500 kHz. 


2. CL includes probe and jig capacitance. 


3. For simplicity, only one channel and the. inhibitor connections are shown. 


FIGURE 20—-PROPAGATION DELAY TIMES. 


TEXAS INSERO Ki ENTS 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 


DUAL LINE DRIVERS — | 


—_ _ — —_ 
Oo nN L m 


lg — Output. Current — mA 
00 








, 2 1.3 1.4 


1.1 


SN55109, SN75109 
OUTPUT CURRENT 

vs 
LOGIC INPUT VOLTAGE 


Vec+=5 VO 
Vec—=-5V 
Vict) = Vin) 
T 5-C 








OUTPUT \ 
Zz F Y 








1. 
Vi(L) — Logic Input Voitage — V 
FIGURE 21 


SN55109, SN75109 


1.5 


SUPPLY CURRENT WITH DRIVER ENABLED 


40° 


30 


25 


20 


‘45 


ltce(on)|— Supply Current — mA 


oO 


35 





vs 
FREE-AIR TEMPERATURE 


Vic(L) 0-4. 
Vint) =2V_ 
Vcc+ =5V 

Vec= > a0 ¥ 


Ee are 


—-75 —-50 —25 0 25 50 75 100 125 


25 


N 
oO 


= 
S)) 


Propagation Delay Time — ns 
—_ z 
ao) 


0 


a 





TA - Free-Air Temperature — °C 
FIGURE 23 


PROPAGATION DELAY TIME 
, (LOGIC INPUTS) 


vs 
FREE-AIR TEMPERATURE 








SN75109 ! 
sN75110 ! 








- tPLH(L) 29d tTPHL(L) — 








—75—-—50 -25 O 25 50 75 100 125 


Ta —-Free-Air Temperature erters OF 
- FIGURE 25 


_ TYPICAL CHARACTERISTICS 


Propagation Delay Time — ns 


ig — Output Current — mA 


|!cc(on)| — Supply Current — mA 
N 
Oo 


SN55110, SN75110 
OUTPUT CURRENT 


vs 
LOGIC INPUT VOLTAGE 


Vit) = Vind) 


TA= 25°C 





1.1 2. «43 1.4 1.5 
Vi(L) — Logic Input Voltage — V 


FIGURE 22 
SN55110, SN75110_ 

SUPPLY CURRENT WITH DRIVER ENABLED 
vs : 

FREE-AIR TEMPERATURE 








ce i ae) 
— = 
10 He | 


SN751 


wt vuwzoav | | | | | 


ViH(I) =2V 
Vec+=5 Vv 
Vcoc== —5 V 


o1 


0 
—75 -50 -25 O 25 50 75 100 125 


Ta — Free-Air Temperature — °C 
FIGURE 24 


PROPAGATION DELAY TIME 


(INHIBITOR INPUTS) 
vs 
FREE-AIR TEMPERATURE 











—75 —50 -25 0 25 50 -75 100 125 
Ta — Free-Air Temperature — °C 


FIGURE 26 
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CIRCUIT TYPES SN55107A, SN55108A, $N55109, SN55110, 
SN75107A, SN75108A, SN75109, SN75110 
DUAL LINE RECEIVERS AND DRIVERS 





TYPICAL APPLICATION DATA 
BASIC BALANCED-LINE TRANSMISSION SYSTEM 


Series 55/75107A dual line circuits are designed specifically 
for use in high-speed data transmission systems that utilize 
balanced, terminated transmission lines such as twisted-pair 
lines. The system Operates in the balanced mode, so that 
noise induced on one line is also induced on the other. The 
noise appears common-mode at the receiver input terminals 
where it is rejected. The ground connection between the 
line driver and receiver is not part of the signal circuit so 
that system performance is ‘not affected by circulating 
ground currents. 


The unique: driver-output circuit allows terminated trans- 
mission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections 
are virtually eliminated when terminated lines are used. 
Cross-talk is minimized by low signal amplitudes and low 
line impedances. 


The typical data delay in a system is approximately 


(30 + 1.3'L) nanoseconds, where L is the distance in feet 
separating the driver and receiver. This delay eludes one 
gate delay in Bom the driver and receiver. 


Data is impressed on 1 the Balance line system by unbalanc- 
ing the line voltages with the driver output current. The: 
driven line is selected by appropriate driver-input: logic 
levels. The voltage difference is approximately: 
VDIFF = 1/2 lo(on) * RT. 

High series line resistance will cause degradation of the 
signal. The receivers, however, will detect signals as low as: 
25 mV (or less).;For normal line resistances, data may be 
recovered from lines of several thousand feet in length 


. ; : ‘, ; e “ 3 4 
Line-termination resistors (R;) are required only at A 


extreme ends-of the line. For short lines, termination 
resistors at the receiver only may prove adeq uate. The signal - 
amplitude will then be apc ea ‘ee 

VDIFF = = 1O(on) ° 








DRIVER 


TWISTED-PAIR OR EQUIVALENT 
TRANSMISSION LINE 
Zo=2RqT 








STROBES» 


“RECEIVER | 





DATA-BUS OR PARTY-LINE SYSTEM 


The strobe feature of thé receivers and the inhibit feature 
of the drivers allow the Series 55/75107A dual line circuits 
to be used in data-bus or party-line systems. In these 
applications, 3 
common transmission line. An enabled driver transmits data 
to all enabled receivers on the line while other drivers and 


several drivers and receivers may share a | 


receivers are disabled. Data is thus time-multiplexed on the 
transmission line. Series 55/75107A device specifications 
allow widely varying thermal and electrical environments at 
the various driver and receiver locations, The data- bus . 
system offers maximum pet formance at minimum cost. 








RECEIVER 1 RECEIVER 2 RECEIVER 4 
[ee et v (op ge 
TWISTED-PAIR LINE . 
STROBES STROBES. eo 


LOCATION2 
DRIVER 3 


DRIVER 1 DRIVER 4 
A A 
an OHS SEY He ofS) 
, Cc Cc Cc 
INHIBIT = one aie) D ia 
LOCATION 4 


LOCATION 1 LOCATION 3° 
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CIRCUIT TYPES SN55107A, SN55108A, $N55109, SN55110, 
$N75107A, SN75108A, SN75109, SN75110 
DUAL LINE RECEIVERS AND DRIVERS 





TYPICAL APPLICATION DATA 
UNBALANCED OR SINGLE-LINE SYSTEMS 


3-148 


Series 55/75107A dual line circuits may also be used in 
unbalanced or single-line systems. Although these systems 
do not offer the same performance as balanced systems for 
lang lines, they are adequate for very short lines where 
enuirontimien tal noise is not severe. 


The receiver threshold level | is ctablictied by applying a 
d-c reference voltage to one receiver input terminal. The 
signal from the transmission line is applied to the remain- 
ing input. The reference voltage should be optimized so 
that signal swing is symmetrical about it for maximum 





_*  §N55/75109 or 
SN55/75110 


INHIBIT 


Vo=!9°R 


noise margin. The reference voltage should be in the range 

of —3 volts to +3 volts. It can be provided by a voltage 
supply. or by a voltage divider from an available supply 
voltage. 


A single-ended output from a driver may be used _ in 
single-line systems. Coaxial or shielded line is preferred 
for minimum noise and cross-talk problems. For large 
signal swings, the high output current (12 mA) of the 
SN55/75110 is recommended. Drivers may be parallelled 
for higher current. The unused driver output must be tied 


to ground. 
Re SN55/75107A or 


SN55/75108A 
INPUT 


OUTPUT 





STROBES 





PRECAUTIONS IN THE USE OF SERIES 55/75107A LINE CIRCUITS 


The following precautions should be observed when using 
or testing Series 55/75107A line circuits: 


(1) Drivers, SN55/75109 and SN55/75110 
When only one driver in a package is being used, 
the outputs of the other driver must either be 
grounded or inhibited in order to prevent excess 

power dissipation. 
INCREASING COMMON-MODE INPUT 
VOLTAGE RANGE OF RECEIVER . 

The SN55/75107A and SN55/75108A line receivers feature 
a common-mode input voltage range of +3 volts. This 
satisfies the requirements for all but the noisiest system 
applications. For these severe noise environments, the 


common-mode range can be extended by the use of 
external input attenuators. Common-mode input voltages 
can in this way be reduced to +3 volts at the receiver input 
terminals. Differential data signals will be reduced propor- 
tionately. Input sensitivity, input ipedancer, and delay 
times will be adversely affected. eas 

| Ry , 


SN55/75107A or 
SN55/75108A 







STROBES | 
Ry | | 
For balanced, terminated lines, 

— 2g = 2Rq + 2RQ > 
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(2) Receivers, SN55/75107A and SN55/75108A 

When only one receiver in a package is being 
used, at least one of the differential inputs of the 
‘unused receiver should be terminated at some 
voltage between —3 volts and +3 volts, preferably 
at ground. Failure to do so will cause improper 
operation of the unit being used because of 
common bias circuitry for the current sources of 
the two receivers. 


SN55/75108A DOT-AND OUTPUT CONNECTIONS 
The SN55/75108A line receivers feature an open- 
collector-output circuit that can be connected in: the 
DOT-AND logic configuration | with other SN55/75108A 
outputs, SN5401/7401 outputs, or other similar outputs. - 
This allows a level of logic to be implemented without 
additional logic delay. 
For rules for such DOT-AND connections, refer to the 


SN5401 or SN7401 data sheet. 





DOT-AND 
CONNECTION 


SN54/7 401 or Equivalent 


: PRINTED iN U. SA. 
Tl cannot assume any responsibility for any circuits shown 
or represent that they are free from patent infringement. 
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SYSTEMS - CIRCUIT TYPE S$N75150 
INTERFACE CIRCUITS 7 DUAL LINE DRIVER 





SATISFIES REQUIREMENTS OF EIA STANDARD RS-232-C 


JORN | oP = Moe 
DUAL-IN-LINE PACKAGE DUAL- IN-LINE PACKAGE 
(TOP VIEW) , , | (TOP VIEW) _ 












~ OUTPUTOUTPUT 
Vect+. 1Y: 2Y Vcc 






OUTPUT OUTPUT 
Vcc+ 1Y 2y Vcc— NC 





NC 





e Withstands Sustained Output Short- 
Circuit. to any  Low-Impedance — 
Voltage between —25 V and 25 V | 

e 2 us Max Transition Time through © 

~ the +3 V to —3 V Transition Region 
under Full 2500-pF Load 


e Inputs Compatible with Most TTL 
and DTL Families 


o Common Strobe Input 


OSLSZNS AdAL LINDYID 


LL6L AYVNNVE ‘S2VLLLZ S-10 ‘ON NIL311NG 


Eg os 





NC STROBEINPUTINPUT GND NC NC at UT GND: 
1A 2A. ; ae 













‘ Inverting Output positive logic: Y= AS 


e Slew Rate can be Controlled with 
_, an: External Capacitor at the Output 


 NC— No internal connection 


a Seapets Supply Voltages (412 We hawaii (each ine driver) 
The 'SN75150 ‘is. a monolithic dual line driver | pee 
.. designed to satisfy the requirements of the standard soaviien 


LINE DRIVER 


me interface between data terminal equipment and data 

communication equipment: as defined by EIA 

we Standard RS-232-C.:A rate of 20,000 bits per second 
can: be transmitted with a full 2500- pF. load. Other 
applications are in data-transmission systems. using 


OUTPUT # 


relatively short single lines, in level translators, and ~ “in GND © 
Opes: i Se TO-OTHER: 
for. driving MOS devices. The logic input is LINE DRIVER 


compatible with most TTL and DTL families. 
Operation is from +12-volt and —12-volt power 
supplies. The SN75150 is characterized for operation: 
from 0°C to 70°C. - 





TO OTHER ; 
“LINE DRIVER ; | 
~ NeC~ aa 


Component values shown are nominal. 





absolute maximum n ratings over ‘operating free-air temperature range (unless otherwise noted) 


supply voltage woes leee't Note 1) ee One es hails irre cere ene annee fat nee 2 kM ee: 
Supply voltage Vec— eee Note To cc erty et SP Re? LE eee a eee : Dae 2 Belg Bgl DME S 
. Input voltage (see Note te Een ce ee ee ee on TBE 
- Applied output voltage-(see Note 1) 0° pe ee EO A pee eB 
Operating free-air temperature range. en Oe ae ee toe idee a wey x ve Orc to 70°C. 
. Storage temperature range: 2 eye. Coes ee eee fo ON CG ee a a 65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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+. CIRCUIT TYPE SN75150 
~ DUAL LINE DRIVER 





recommended Operating conditions | oe ee 
7 MIN NOM MAX UNIT. 


supply voltage VCC .<¢ eo: e 8 4) a4 4-4. Hoo ee ae Se eek Se 108 12 132 Vo. 

Supply voltage VCQ— ww ee ee ee. 6H 108° 120: 138.2 OV 
GUE NOWAGE EVI an 8 ieee a. Boa Mee ie bP BOR eS TR Wed ee be 0 55 VY 

Applied output voltage, VQ. . . Oe ye Se ee ea) ie £15. Vo 
; Operating free-air temperature, VA. t..3 eS ytte ce ede ue ae ye Gwe RASS 0 25 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) ° 


| _ TEST aoe - a : 
PARAMETER TEST CONDITIONS UNIT 
FIGURE | . 
VIH High-level. input voltage 7" 1 tot ‘ “ee 
| 
V 


MIN.. TYPt . MAX. 
(SEE NOTE 2) 











MIL Low-level input voltage 





Vcec— = —-13.2V, 
RE =3kQ to 7kQ 
Vect+ = 10.8 V, Vec— =—-10.8 V, 


2 
2 4 , 
3 Vcc = -13.2 V, 





~ VOH High-level output voltage 

















Vo Low-level output voltage V 
Moca — i ren = VIH=2V, Ru = 3k to 7 kQ 
iH High-level input current — | * BA 
Vect = 13.2V, Data input ie 
He Low-level input current 3 Vec— = -13.2 V, a —- mA 









—~3.2 






Vo =25V . 2 

: ae mA.. 
vorov.vieov | = | 
Vi =0V, | RL =3kQ, 
Ta = 25°C 


VV); =04V 






Vcc+ = 13.2 V, 
Vec— =—-13.2 V 


ara 
ee 


los Short-circuit output current 


























ICCH+ Supply current from Vcc+, high-level output 


ICCH-— Supply current from Vcc-, high-level output 








IecL+. Supply current from Vcc+, low-level output Vect = 13.2 V, Vec— = —13.2V, r} mA 
Vi =3V, Rp =3kQ, eae 
ICCL—. Supply current from Vcc_, low-level output Ta =25°C mA 


NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic 
levels only, e.g., when —5 V is the maximum, the typical value is a more-negative voltage. | 


TAN typical values are at Vecés= 12:Vi Vec= = -12 VV, TA= 25°C. 


switching characteristics, Vec+ = 12 V, Vcc— = —12 V, Ta = 25°C 


| TEST | . 
PARAMETER 2 AOnE TEST CONDITIONS | MIN TYP MAX] UNIT 


tTLH Transition time, low-to-high-level output CL =2500pF, * 0.2. Eee 2 : MS. 
Rp =3kQto7kQ = 802 UB” Dee de us 









Transition time, high-to-low-level output 









Transition time, low-to-high-leve!l output ns 
Transition time, high-to-low-level output ns 
Propagation delay time, low-to-high- < . 
te. 2S 2 BO Soe ns 
_level output . . CL = 15pF, , 
Propagation delay time, high-to-low- Rp =7kQ 
. ns 





level output 
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CIRCUIT TYPE SN75150 
DUAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 
d-c test circuits? 7 


Vec+ Vec— | ae eg 3V Vec+ Vee 


ee lbne eels Ge 









Lac JR. 





Each input is tested separately. 


FIGURE 1—Vin, VoL | . FIGURE 2—-Vj, VoH 





VCC+ Vet 


2 eee ee 







OPEN 





a 


“1 


NOTE: When testing I}H, the other input is at 3 V; whan testing 





1Os is tested for both input conditions at each 
tL, the other input is open. | of the specified output conditions. 


FIGURE 3-H, YL Ce a FIGURE 4—los 


Vcc+ | NEC 


—— lecH+. Iec+ ‘oT ie’ lock = 





FIGURE 5—Iccu+, IccH-—, Iccx+, IccL— 


+ Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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CIRCUIT TYPE SN75150 
DUAL LINE DRIVER | 










PARAMETER MEASUREMENT INFORMATION © 
switching characteristics | | | | 
| 3V  Vec+ Voc= 


ti 


PULSE 
GENERATOR 


(See Note A). peers ne ee Ry a Cle 
| : | 4 . | (See Note B) 





O OUTPUT 






| 
OUTPUT S esd es VOL. 
tTHL —j-—> 'TLH —|.—-! 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Zout © 50 Y2. 
~ B. Cy includes. probe and jig capacitance. m8 


FIGURE 6-SWITCHING CHARACTERISTICS 
TYPICAL CHARACTERISTICS 





OUTPUT CURRENT 
vs 


APPLIED OUTPUT VOLTAGE 


VeGe= 12 Vv 
Vec— =-12.V 
hA= 25°C 





Io—Output Current—mA 

















90 = an & 
—25 —20 —15-10 -—5 0O 5 10 15.20 25 
Vo—Applied Output Voltage—V 


- FIGURE7 





PRINTED IN USA 
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SYSTEMS —it«;s i -. CIRCUIT TYPE SN75154 
INTERFACE CIRCUITS © ——~ QUADRUPLE LINE RECEIVER 





~ SATISFIES REQUIREMENTS OF EIA STANDARD RS-232- Cc 


a JORN 
° Input Resistance . -3kQ to 7 kQ 52 ahha: __DUAL-IN-LINE PACKAGE (TOP VIEW) 


over Full RS- 232 Cc Voltage Range THRESHOLD = 


ey “ALT NORM CONT . 
o. 1 nput Threshold Adjustable to Meet Vec2 Vec1 _4T_ 
“Fail-Safe’’ Requirements Without Using | 
External Components 










ie Built- In Hysteresis for Increased Noise annie 
8 Inverting Output Compatible with DTL or TTL 


@ Output with Active Pull-Up for 
a Symmetrical Switching Speeds 


@ Standard Supply Voltages +5 V or 2 Vv 


description — 







3A. 4A, GND 





‘The SN75154 is a monolithic quadruple line receiver 2A 


designed. to satisfy the requirements of the standard 
| ‘interface between. data terminal equipment. and data 
“communication equipment as defined by EIA: Stan- 
dard RS- 232C. Other applications are for relatively 
short, single- line, point-to-point data transmission and eee 
for level translators. Operation is normally from a single five: volt supply: haweudke a ‘Built: -in Satin ee operation 
from a. 12-volt supply without the use of additional components. The output is compatible with most TTL and DTL 
circuits when either supply bedbor aa is used. ; 


THRESHOLD | 
CONTROLS 





INPUTS. 





In normal Operation, the threshold- control terminals are connected to. the Vcc ‘éerninal, pin 15, even. if power is being 
supplied via the alternate Vec2 terminal, pin 16. This provides a wide hysteresis loop which is the difference between 
the positive-going and negative-going threshold voltages. See typical characteristics. In this mode of operation, if the 

a _input voltage goes to zero, the output voltage will remain at the low or high level as determined by the previous input. 


- For fail- safe. operation, the: threshold -control ‘terminals: are open. This: reduces the hysteresis: loop by causing the 

o -negative-going threshold voltage to be above zero. The positive- going threshold voltage remains above zero. as it is oe 
| unaffected by. the disposition of the threshold terminals. In the fail-safe mode, ‘if the input voltage goes to zero or an . 
a open- circuit condition, the output will go to the high level regardless of ve previous input condition. : 


a The SN761 54 is characterized for operation from 0°C to 70°C. 


“absolute maximum ratings over operating free- “air temperature range unless otherwise noted) 


“Normal supply voltage (pin 15), Vccilsee Note 1) see Le a eg ae eh ee ree NV | 
Alternate supply voltage (pin 16), Veca {see NOTE Vets ee et a ee ieee TAY 
input voltage:(see'Note:l):. ses Poe ue oo a a A eu 

~ Operating free-air temperature range Sis et ee Oe ee ee ges 4 ot ee 0 10, 70-C 

Storage femiperature range Ee ee ey RD Pe Ea 2 BBE to THO" 


NOTE 1: Voltage values are with respect to the network ground terminal. ee | 
recommended operating conditions ear | 7 
a 3 Ne MIN NOM MAX UNIT 


~ Normal supply voltage (pin 15), Vcci eo LC ee we te: ta poe : is ree ce 45) “sg 5B ve 


_ Alternate supply voltage fib 16), -Voc2 Re ELAS ae ue ea ener er ge 10.8 IQ 13.28 M 
Input voltage ge OE ls Bg ee a aed ms . Ba Pe +15 OV | 
Normalized fan-out from éath oltput, N- eee ee ak ae 10 ee 

: Onerating £ free. -air f temperatire, TA aces aS Be os i, cee eee Oa 25) 70 oC 
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_ CIRCUIT TYPE SN75154 ett 
QUADRUPLE LINE RECEIVER zie A 












electrical characteristics over Operating free-air temperature range (unless otherwise noted) 


TEST 
eee TEST CONDITIONS 
FIGURE | 


‘ : : Nant 


ae 


MIN TYPS MAX 


- PARAMETER | see. Se 
PARAMETER (SEE NOTE 2) 






vat 

















High-level input voltage 
Low-level input voltage 





Positive-going =~. 0. 





NT... 


Normal operation : 
"threshold voltage’ _ Fail- ion 


F ail-safe operation 


“Nofmal operation — 

















Negative-going 
VT as 





Fail-safe operation. 


Normal operation : 


Fail-safe operation: 


threshold voltage 





















1 "yo ).O i 5 ‘y ' - Zi hs 
Bee he aes 






| VT4—-VT_ Hysteresis 


VOH High-level output voltage — 


IOH = —400 vA : we 
1 lol =16mA " 


Le 
Ee 
, AV, =—25 V.to—14 V.. 
oe AV; =—14V to-3V 





Low-level output voltage 









yoy Manat Input resistance 2 AV; =—-3Vto3V 


AV, =3V to 14V 
AV| =14Vto25V 

























Open-circuit input voltage . 





-Vi(open) 
los Short-circuit output current 


lcci: © .-- Supply current-from Vcc4 


| !cc2 Supply current from Vcc2 


TNot more than one output should be shorted at a time. 











Vec1 =5.5V, .Ta=25°C 
Vec2=13.2V, Ta =25°C 





= All typical values are at Vcc, = 5 V, Ta = 25°C. | “oe 
NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic 
_and threshold levels only, e.g., when —3 V is the maximum, the minimum limit is a more-negative voltage. 


MIN TYP MAX] UNIT 


(een! 


switching characteristics, Vcc1=5V, TA= 25°C, N =10 













PARAMETER _ 









Propagation delay time, low-to-high-level output 
Propagation delay time, high-to-low-level output 
- Transition time, low-to-high-level output 





Transition time, high-to-low-level output 








TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE vs INPUT VO LTAGE 





4 
3 
> 
® 
f= 
£ 
3 
> 
oo] <4 
2 
Pe] 
o 
rea 
> 
1 
10) 
~25 —4 —3 


Vj. input Voltage -V 


' NOTE 3: For normal operation, the threshold controls are connected to Vec1, pin 15. For fail-safe operation, the threshold controls are open. 
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CIRCUIT TYPE SN75154 
QUADRUPLE LINE RECEIVER 





schematic 


COMMON TO 4CIRCUITS 
Mec? © 


(See Note 4) 
oe 3.2kQ 


~Vec1 O— 





1OF 4RECEIVERS 


THRESHOLD. 
CONTROL. 


4.6 kQ. 200 2 


| OUTPUT 


INPUT © 





~ ‘Component values’shown are nominal 
P ... Substrate ©: 


NOTE 4: When using Veet (pin 15), Veca2lpin 16) may be: left open or shorted to ee When using Vec2: Vcci1 must be left ore? or me - 
connected to the threshold control pins. 
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CIRCUIT TYPE SN75154 
QUADRUPLE LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION | 


d-c test circuitst 






TEST TABLE 

55V 0 013.2V 

OPEN 0 OPEN 
45V 10.8 V 

® OPEN 
ae ee a = 
Vcc1 Vcoc2 R1 ~T 
| - 





ViVT x 


| ; OL s+ 
L. GND _J WoH . ViH min, V+ max, 


VOL [VT max (fail safe) 
. : | = : ViH min, Vt4+ max 
3 = = ae =—_ = <- [(normal) 





VT— max (normal) 





NOTES: A. Momentarily apply —5 V, then 0.8 V. 
B. Momentarily apply 5 V, then ground. 


FIGURE 1 — Vip, Vit. VT+, VT—. VOH. VoL. | 





TEST TABLE 


2 
; | (PIN 15) (PIN 16) 
[Open [GND [Open 
[Open [Open [Open 
[Pints _[ Tend sV [Open] 
[eno [Gn [Open 
T 
ena 3 
Paaia I ; 










OPEN 





D 
Pin 15 ‘ ~ GND. 
Eo oPin 16 See | OND a 
Lee aa 


[Open [Oven [GND] 
N 





FIGURE 2-r; 





TEST TABLE 


t Vcc Vcc2 
(PIN 15) (PIN 16) 









OPEN 





FIGURE 3—Vi(open) 


T Arrows indicate actual direction of current flow. Current into a terminal is.a positive value. 
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CIRCUIT TYPE SN75154 
QUADRUPLE LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 





5.5.V ° o-—oO 13 2V 
Peer ee i 'cC1 vd 
OPEN “le OPEN OPEN OPEN OPEN 
boa de Meet VEC ri! 
OPEN. - 
Each output is tested separately. All four line receivers are tested simultaneously. 
FIGURE 4—los : _ FIGURE 5—Icc 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





switching characteristics 


5 OUTPUT 







RL = 3902 
PULSE (See NoteC) . 
|. GENERATOR ! 

(See Note A) | 









= CL. = 50 pF 
-. {See Note B) - 
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vores WAVEFORMS 


NOTES: A, The pulses generator has the following eharaetaristicn: Zour 50 One ='200.ns, duty cycle = 20%. 
- B, C1 includes probe. and jig capacitance. . 
i oe All diodes are ‘IN3064. 


_ FIGURE 6—-SWITCHING TIMES 
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SENSE AMPLIFIER SELECTION GUIDE 





SN7520, SN7521 : SN7522, SN7523 


© Provide Memory Data Register |e Open-Collector Output Stage 


TYPE 















Features 


® Complementary Outputs _ Je High Fan-Out 


Packages _ J; N ; 


Applications zay Large Memories - Large Memories 





Application 





'SN7524, SN7525 
$N75234, SN75235! 
© Dual Sense Channels 


@ Independent Strobes 





‘General Purpose _ 
Sense Amplifiers 





coeaiiemecammanaaet 


$N7526, SN7527 














$N7528, SN7529 
SN75238, SN75239T 
.. Test Points for Strobe 




















| Comptete Memory 





. Data Function ‘Timing Adjustment 
@ Effective Strobe Width 


of Less than 10 ns - 





@ Dual Sense Channels 


", . General Purpose 





H igh-Performance 


Sense Amplifiers Sense Amplifiers. 


Notes ¢ ioe 2 CA-101: Operating and Use of Series 7520N Sense Amplifiers. 








EM block diagrams | 











INPUTS Al 
A2 
STROBE Sa OUTPUT Y © 
B1 
INPUTS 
B2 OUTPET Zz. 
STROBE Sg 
Gy 
Saree Gy 
SN7520, SN7521 
1A1 
INPUTS 
1A2 
OUTPUT 1W 
STROBE 1S ay 
“42 
INPUTS 
2A2 : 
OUTPUT 2W.:. 
STROBE 2S on et 
SN7524, SN7525 


SN75234, SN752341 


TEST POINT 2P 


eee OST 
INPUTS 
raz 


| 





: * 
eet metre nee natant tenet NY EER fA re a AEA MRC 







OUTPUT Y 


STROBE Sgo— 
GATE Go 


PRESET 





: Alo PRESET 
INPUTS j 
; as D  Q-—ocouUTPUT OQ 


'SN7526, SN7527 


TEST POINT 1P 


OUTPUT 1W 


_ | STROBE 1S0—— 
2A 10 So 
INPUTS 9 coe OUTPUT 2wW* > 
STROBES? 0 ale, 
SN7528, SN7529 


SN75238, SN752391 | 


TT ypes $N75234, SN75235, SN75238, and SN75239 are indentical to types SN 
to provide an inverted output. : = 


7524, SN7525, SN7528, and SN7529, respectively, except that an additional stage has been’added to the cutput gate 
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SYSTEMS -_ SERIES 7520 
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HIGH-SPEED SENSE AMPLIFIERS FOR CONVERSION OF 
_ COINCIDENT- CURRENT MEMORY READOUT TO SATURATED DIGITAL- LOGIC LEVELS 


performance. features | ease-of-design features 





© high speed and fast recovery time e choice of output circuit function 

_@ time and amplitude signal discrimination: e TTL or DTL drive capability — 

_@ adjustable input threshold voltage levels _ @ standard logic supply voltages 

~ @ narrow region of threshold voltage uncertainty @ plug-in configuration ideal for flow- voor 

-@ multiple differential- -input preamplifiers techniques | + : 

_ high. ‘d-c noise margin—typically one volt »  @ pins on 100-mil grid spacings for industrial- 
e good fan-out capability | | _ type circuit boards _ 

description ve 


Series: 7520 nonalithis sense Senplitiee are designed for use with high. enced memory sustoris: These sense amplifiers 
detect bipolar differential- -input signals from the memory and provide the interface circuitry between the memory and 
the logic section. Low-level pulses originating in the memory are transformed into logic levels compatible with standard 

_ transistor-transistor- logic (TTL) and diode-transistor-logic (DTL) circuits. : 


These sense amplifiers feature multiple, differential-input preamplifiers and versatile gating and output circuits, - 
permitting a significant reduction in the circuitry required: to accomplish the sensing function. A unique circuit design 
~. provides inherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature 
ranges.’ Independent. strobing of each of:the dual sense-input channels ensures maximum. versatility and permits 
~ detection to occur when the signal-to-noise ratio is at a maximum. The gate and strobe inputs and the outputs are 
compatible with standard TTL and DTL digital logic circuits. ae “ 


The SN7520 and SN7521 circuits may be used to perform the functions of a flip ‘flop or register which responds to Ory 
sense and strobe input conditions. 


The SN7522 and SN7523 circuits ae a high-fan-out, angie -ended, open- -collector output. stage. In addition, they 
may be used to expand the inputs to.an SN7520 or. SN7521 circuit,.or.to perform the wired-AND function. 


The SN7524 and SN7525 circuits provide for independent, dual-channel sensing with separate outputs. 
The SN7526 and SN7527 circuits have a D-type Flip- flop output with external clear and preset inputs. 


The SN7528 and SN7529 circuits are similar to the SN7524 and SN7525 except that the output of each preamplifier i is 
| available as a test point. 


CONTENTS 


DESIGN CHARACTERISTICS, CIRCUIT OPERATION, AND OTHER 
GENERALINFORMATION . . . 
MAXIMUM RATINGS AND RECOMMENDED OPERATING CONDITIONS - 
DEFINITIVE SPECIFICATIONS: 
CIRCUIT TYPES SN7520,SN7521_ . 
~ CIRCUIT TYPES SN7522,SN7523. . 
CIRCUIT TYPES SN7524,SN7525 . 
CIRCUIT TYPES SN7526,SN7527 . 
CIRCUIT TYPES SN7528, SN7529 
.. CIRCUIT TYPES SN75234, SN75235 
CIRCUIT TYPES SN75238, SN75239 
D-CTESTCIRCUITS . . 
SWITCHING TIME TEST CIRCUITS ‘AND VOLTAGE WAVE FORMS 
TYPICAL CHARACTERISTICS . a ac, ae 
| TYPICAL APPLICATIONS oe 
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SERIES 7520 
SENSE AMPLIFIERS 


design characteristics , 


Series 7520 sense amplifiers are completely d-c 


coupled. Previous designs have resulted in circuits in 
which the threshold level could not be closely 
controlled because they were highly sensitive to 
changes in the d-c levels throughout the amplifier. 
This was due primarily to the required tolerances on 
the absolute value of resistors and the resistor 
temperature coefficients. The “matched- amplifier’ 
design of Series 7520 circuits depends on resistor 
ratios rather than absolute values. In this design, 
excellent stability of the threshold level can be 
maintained despite component variations and changes 
in bias levels. The capability of multiple-input ampli- 
fiers increases the versatility of the design. 


The basic circuit is used to implement several sense 
amplifier designs. Additional logic circuitry is added 
to the strobe-gate output to provide versatile sensing 
functions. The outputs of two or more input ampli- 
fiers can be combined to implement multiple-input 
amplifiers, a function not previously available in 
integrated form. The d-c coupled design eliminates 


“many of the problems associated with overload— 
_ recovery time and threshold shift (with high input 
repetition rates) usually encountered in sense ampli- — 
- fier designs that use reactive coupling components. 


REFERENCE 








circuit operation 


The basic” Series 7520 sense amplifier strobe anid 
threshold circuit is shown in Figure A: The design 
uses a ‘“‘matched-amplifier’’ concept which takes 
advantage of the inherent excellent component 
matching and thermal tracking characteristics . of 
monolithic integrated circuits. A reference amplifier 
is used to generate the collector reference voltage 
which is distributed. to the input amplifiers. Applica- 
tion of an external reference voltage, Vref, establishes 


the Input-amplifier threshold voltage | level, V7.. The 


design is such that there is 1:1 correspondence 
between the applied reference voltage, Vref, and the 
nominal threshold voltage level, VT. The reference 
and input amplifiers use identical circuit ‘configura- 
tions; therefore, changes in bias levels introduced into 
the input amplifier, through changes in temperature 
or power-supply voltage levels, are compensated by 
similar changes in the reference amplifier. 


The collector reference voltage, supplied: by the 
reference amplifier,.can be. used to control the 


threshold-voltage level of more than one input ampli- 
fier, thereby establishing equal threshold levels to all 
of the input sense channels simultaneously. 


INPUT 


Saas AMPLIFIER ee oe AMPLIFIER or ae 


ee ee 


-COLLECTOR 


REFERENCE VOLTAGE 


Vref = 20 mV 
+0 


TO 
apes OUTPUT » 
CIRCUIT | 


STROBE TO ADDITIONAL 


‘ INPUT AMPLIFIERS 
7S) 
INPUTS ~ 


FIGURE A-BASIC SERIES 7520 SENSE-AMPLIFIER CIRCUIT 
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circuit operation (continued) 


The second stage of the input amplifier isa TTL gate. 
The gate provides the threshold action for the input 
sense channel and provides a convenient point in the 
circuit to— accomplish the strobe function. The 
differential-input sense signal switches the output of 
the TTL gate only when the strobe input voltage is 
higher than the logic input threshold voltage. The 
‘strobe input, therefore, provides the sense amplifier 
with the capability of time discrimination, allowing 


the input signal to be detected when the 


Signa) tO Oise ae isata maxim om: 


The logic inputs (i. e. , gate and strobe) of Series 7520 
sense amplifiers are designed to be compatible with 
~ Series 74 TTL digital integrated circuits. The 
_multiple- -emitter transistors are utilized to provide 
inherent | - switching-time advantages _ ~over other 
saturated- ‘logic. schemes. The same guaranteed noise 
margin and logic threshold voltage as for Series 74 are 
“assured each of the gate and strobe inputs. ‘This is 
: accomplished by testing each logic input under 
~ standard Series 74 test conditions, i.e., 2 volts for 
high-level input condition and 0.8 volt for low-level 
input conditions. Since the guaranteed minimum 


~ high-level output voltage - is 2.4 volts and the © 
guaranteed maximum low-level output voltage is 0.4 — 
volt, a minimum noise ara of 0.4 volt i is assured cee 


. each input. 


SN7520 and SN7521 circuit 


a This citouit i is + dub onsanel st sii amplifier with the 
preamplifiers connected to a common output stage 


and a complementary output stage. The output 


circuit is composed of two cascaded NAND gates, 
each with external gate inputs. External connection 
of the Z output and the Gy input results in a flip-flop 


OUTPUT Y 


fo FIGURE B 
SN7520/SN7521 LOGIC DIAGRAM 





logic: Y= Gy: +A Sa kB OSE 
| Z=GrtY : 
Ze Gz + Gy (R +8) (B+ 5p) 


SN7520 and SN7521 circuit (continued) 


or register that is set by signals at the differential- 
input terminals. Reset of the register is performed at 
the Gz input. Capacitive coupling from output Z to 
Gy results in output pulse stretching. In either 
connection, complementary output levels are avail- 
able. The gate and strobe inputs and the outputs are 
compatible with standard TTL logic. The input 
function of SN7520/SN7521 can be expanded by 
connecting the Y output of SN7522/SN7523 to the 
Gy input of the circuit being expanded. 


SN7522 and SN7523 circuit 


This circuit. is a dual- channel sense amplifier with the . 7 
preamplifiers connected to a common output stage. 
The output circuit features an open- -collector output — 
which permits two or more of these outputs to be 





‘connected in the wire-AND configuration. Each 


package includes a load resistor that may be used as 
the output pull-up™ resistor. High sink -current . 
capability is a feature of this design, and a separate oe: 


ground terminal is used for the output circuitry. 
These devices can also. be used as input expanders for 


the Sea eNieele circuit. 


"STROBE Sgo~ 
_ GATE Go— 
| — FIGURE Cc 
SN7522/SN7523 LOGIC DIACE AY ; 





eer Y=G (A +8) (B + 8p) 


SN7524 and SN7525 circuit | 


This circuit features two completely independent 
sense amplifiers in a single package. Each channel. 
features high fan-out capability. 


1A1 
INPUTS , Bate 
1A2 
: OUTPUT 1W 
STROBE 1S. 2 


2A1 - 
INPUTS os = 
2A2 
OUTPUT 2W 

STROBE 2S 


“FIGURE D 
_ §N7524/SN7525 LOGIC DIAGRAM . 
'SN75234/SN75235 SAME EXCEPT INVERTED OUTPUT 





logic: W = AS for SN7524 and. SN7525° 


W = AS for SN75234 and 1d SN 75235 a 
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-§N7526 and | SN7527 circuit: oo SN75234, SN75235, SN75238, SN75239 circuits 


This circuit is a dual: channel sense amplifier with the 
preamplifiers connected to_a D-type flip-flop with 

external clear and preset inputs. A delay between the 
strobe input terminals and the clock input of the 

_ flip-flop ensures that data is set up at the D input of 
the flip-flop prior to clocking. 


- PRESET 


Alo oe 
INPUTS PRESET 
A20 


‘A 
STROBES 
Bo 





a 
INPUTS 
B2 
. CLEAR 
FIGURE E 


'SN7526/SN7527 | LOGIC DIAGRAM 





logic: See truth table on page 14. 


SN7528 and SN7529 circuit. 


This circuit features two separate single-preamplifier 
sense amplifiers in a single package. The output of: 
each preamplifier is available as a test point. These 
test points can be used to observe the amplified core 
signal to facilitate accurate strobe timing. When using 
this device, care should be taken to. avoid coupling 
the strobe signal or other stray signals to the test 
point. Excessive loading of the test point is also to be 
avoided. The result of either coupling or loading will. 
be a change in the threshold voltage of the device. 
The output circuit of each channel features a simple 
TTL gate configuration with a high fan-out 
capability. - bana Ee " 


TEST POINT 1P 


INPUTS ed 
1A2 OUTPUT 1W 


STROBE 1S 


PAI Per ee 
INPUTS Von 0 OUTPUT 2W 


STROBE S2 


FIGURE F 
SN7528/SN7529 LOGIC DIAGRAM 
Sip ess/SNineee SAME. EXCEPT INVERTED OUTPUT 





| tégit: w= AS for SN7528 and SN7529 
W = AS for SN75238 and SN75239 





These dual sense: amplifier circuits are the same as 
SN7524, SN7525, SN7528, and SN7529, 
respectively, except that an additional stage has been 
added to the output gate to provide an inverted 
output. Compared to using a separate gate for 


_ inversion, not only is package count reduced, but less 
propagation delay is added. _ 


reference voltage considerations 


These sense amplifiers feature a variable-threshold 
voltage level with simultaneous adjustment of both 
sense channels or both sense amplifiers by a single 
reference voltage. The operating threshold voltage 
level of the input amplifiers is established by and is 
approximately equal to the applied reference input 
voltage, Vref. Several methods may be used to supply 
this reference voltage; however, methods given here 

will be limited to the discussion of fundamental 
design considerations. These sense amplifiers are 
recommended for use in systems requiring threshold 
voltage levels of £15 to +40 mV. 


A simple method of generating the reference voltage 
is the use of a resistor voltage divider from either the 


positive (VCC+) or negative (VCC_) voltage supplies. 


See Figure G. This type of voltage divider may be 
used to supply an individual reference amplifier or to 
supply a number of paralleled reference amplifiers. 
The bias current required at the reference amplifier 
input is low (nominally. 30 wA); therefore, voltage 


- dividers of this type may normally be operated with 
_ very low current requirements. In noisy environ- 


ments, the use of a filter capacitor across the inputs is 
recommended. By locating the capacitor as close to 


the device terminals as possible, noise and stray 


signals will be presented. common-mode to the 
reference amplifier and thus be rejected. 


REFERENCE - 
AMPLIFIER 


“ R2 ae 

: “REFERENCE 

_o AMPLIFIER 
R1 oe 2 


FIGURE G 
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input line layout considerations 


Input sensitivity and device speed require adequate precautions in the routing of signal input and reference lines to 
prevent noise pickup. Bypassing of supply and reference inputs at the device with low-inductance disc ceramic 
capacitors, and use of a good ground plane to separate strobe and output lines from sense and reference input lines, is 
recommended. 


sense-input termination resistor considerations 


Termination resistors are intentionally omitted from 
the sense-input.terminals so the designer may select : 
resistor values which will be compatible with the \ SENSE ANBUT 
particular application. Matched termination resistors, SENSE LINE 
(RT, Figure H), normally in the range of 252 to : 

200 2 each, are required not only to terminate the 
sense line in a desired impedance but also to provide a 
d-c path for the sense-input bias currents. Careful 

~“matching of the resistor pairs should be observed or 
effective common-mode rejection will be reduced. 





FIGURE H- 





output drive capability 


The output circuits of these sense amplifiers feature the ability to sink or supply load current, This capability permits 
direct use with both TTL- and DTL-type loads. The open-collector output of the SN7522/SN7523 circuit may be 
connected to similar outputs to perform the wire-AND function. Load currents (out of the output terminal)’-are- 
specified as negative values. Arrows on the d-c test circuit indicate the actual direction of current flow. 


logic input current requirements — 


Logic input current requirements are specified at worst-case power-supply conditions over the operating free-air 
temperature range of 0°C to 70°C. The logic input currents are identical to and compatible with Series 74 TTL digital 
integrated circuits. Each logic input of the multiple-emitter input transistors requires no more than a 1.6-mA flow out 

_ of the input at a low logic level. Each input emitter requires current into the input when it is at a high- logic level. This 
current is 40 uA maximum. Currents into the input terminals are specified as positive values. Arrows on the d-c test 
circuits indicate the actual direction of current flow. 


absolute maximum ratings (over free-air temperature range unless otherwise noted) 


Supply voltages (see Note 1) 


VCC+ at TN. 

Vcc | ee eee core “7M 

_ Differential input voleee. Vip? or t Vref ee Ce ERC Aki ORT ee eG i ee ee wid Pte eee EBM 
~ Voltage from any input to ground (cCGINOLE 2) 2 te ay as ee ee sete ofa auene ei BBM - 
Operating free-air temperature range, TA “ioe. seo3. wees Cae Eke De as OC to 70°C 

_ Storage temperature range, T stg tees eas Re ee ee, nee Bete ean See 55°C to 150°C. 


recommended Operating conditions at ee a 
! a? MIN NOM MAX UNIT 


Vices IséeNote 1) San, oor BAS Ge Se US UA pb ae doy 


NGC (see Note T) ens eee re ee He ee a ee ea 5h 5.25 2M 
ieee ee, ae ae se ee eg ite ie ee AB, ese 40e MVes 


NOTES: 1, These voltage values < are with respect to network ground terminal. 
a PerORe ang | gate Uden voltages must be zero or positive with respect to network ground terminal. 





TEXAS INSTRUMENTS -_ 343 
| PR CORTOR AED | ; , 


CIRCUIT TYPES SN7520,SN7521 ss 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 





TRUTH TABLE JORN 
INPUTS . ~ {OUTPUTS;|° Ee -DUAL-IN-LINE PACKAGE (TOP VIEW) 
Gy Gz Sp S : 
Y Z A B STROBE GATE OUTPUTS STROBE GATE 
Vec+ Sa Gy » SB Gz GND 


xxxrerx xox, 
xxePxXxrrtxXxx|o 
sé SE IE x MO 
<x mR mK rT xK xX 
xPrPrPrPOo3oc$4 









we definition of logic levels 
AorBt | Vip = VT max | Vip < Vr min 
Vi Vin min | Vi < Vit max 


TA and B are differential voltages (Vip) between A1 and 
A2 or B1 and B2, respectively. For these circuits, Vip is 
considered positive regardless of which terminal of each 






pair is positive with respect to the other. 


electrical characteristics (unless otherwise noted Vcc+ = 5V, Vcc_ = —5V,TA = 0°C to 70°C) 


| TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYPt MAX | UNIT 


SN7520.+~=539©| 11.—CO15 tt” 










Differential input threshold 






19 
Vref = 15 mV 
. SN7521 8 16. 22 v, 
. m 
. SN7520 36 40 44 
Vref =40mMV S SS 
fete ; ey SN7521 . 33. 40 47 
Vref =40mV,  Vi(s) = VIH | | 
Common-mode input pulse: 
tr <15ns, te < 15ns, ty = 50 ns 


2 Voc: =5.25V, Voc_=—5.25V, Vip=0 a ae 


; voltage (see Note 3, page 17) 





























9 - Common-mode ‘input firing 
or voltage (see Note 4, page 17) 


















iB Differential-input bias current 


ho Differential-input offset current | 
: High-level input voltage = | — 
gordi (strobe and gate inputs) _ 
Low-level input voltage 
Vit 3 
Pee (strobe and gate inputs) 
~ VOH__ High-level output voltage 3 Vec+=4.75V, Vcc =—4.75V, 2.4 4 | 
VoL Low-level output voltage 3) «| Vec+ = 4.75 V, Vec_ =—-4.75V, | 0.25 04 


7 High-level input current Vec+=5.25V, Vec—=—5.25 V, 
| (strobe and gate inputs) Vec+= 5.20 V; 













~ Low-level input current : 
; Vcec+ = 5.25 V, Vec— = —-5.25 V, 
(strobe.and gate inputs) 






Short-circuit output: * ~ 





| Vec+ = 5.25V, Vec— = —5.25 V : | | 


ostY) current into Y 
fa Short-circuit output 
Os(Z) current into Z . ; 


icc+ Supply current from Vcc+ 
tcc_ Supply current from Vec— 


Fan typical values are at Vec+ = 5, Vec% = +5 Vict A = 25°C. 


5 .| Vec+ = 5.25V, Veco = —5.25V 





Vecs * 5.25 V,.. Vec= = =5.25-V, Ta = 25°C 
Vec+ = 5.25V, Veco =—5.25V, Ta = 25°C 
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CIRCUIT TYPES. SN7520, SN7521 
DUAL- CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 





switching Charan voor =5 v. Vec— = —5 V, Cext > 100 pF, Ta = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS - 
_SYMBOL FROMINPUT | TO OUTPUT | FIGURE 

t 
PLH(SY) STROBE A ORB CL=15pF, R= 2882 
tPHLISY) | 
t ; 
PLHISZ)__| staope AORB CL =15pF, Ry, = 2882 
tPHL(SZ) 
























MAX UNIT 


al Ci =15pF, R, = 2882 
tPHLIDY) 

tPLH(DZ) 
tPHL(DZ) 






Ci =15pF, Ry = 2880 









tPLHIGY, Y) GATE cy 
tPH LIGY, Y) 


typical recovery ‘and cycle times, Vec+ = 5 V, Vec— = = —5 V, Cext > 100 cs TAS 25°C 







tPLH(GY, Z) 
tPHLIGY, Z) 
{ tPLH(GZ, Z) 
[teHLicZ, Z) 





CL =15pF, Ry = 288-2 










PARAMETER 
Differential-input overload recovery time — Differential Input Pulse: - 
(see Note 5) pee ee ih aS. al VD 2V,. ty = t= 20ns If 
‘Common- mode- -input overload recovery e ; Common -Mode Input Pulse: 
(see Note 6) naan Bolles Tage Vic =+2V, tp = tp=20ns | 





teye(min) _ Minimum cycle time : 


NOTES: ‘5. Differential- -input overléad recovery time is- the time ‘necessary for the. device. to recover from the specified differential- -input-— 
overload signal prior to the strobe- -enable signal. aS 
6. Common- mode- “input overload recovery time is | the time necessary for the device to recover from the eheeitied common- -mode- 


input overload signal prior to the strobe- enable’ signal. 


schematic 





Cth 





ext 


~~ ref 


A 
ae 























INPUTS | 
o eon ) 
STROBE S,*=—+— 
ve foo leae Ty = aie ‘ | ee 
INPUTS t—~, | ae eve 
ee a bBo. ies cin Foc MGATE 2 -GATE 
STROBE S,- | ne a 
io ole pene See ) OUTPUT 
, | ‘ 
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TRUTH TABLE 


a JORN 
- DUAL-IN-LINE PACKAGE (TOP VIEW) 


> 


INPUTS. OUTPUT 
rc G Sp Sg Y 
















- sTROBEGATE GND QUT stROBE GND 
~ Vec+ Sa. G . 2 Y Sp Ri 1 





1 ee I 
=r xxXxxXrxX rio 


definition of logic levels 


weut [4 [ .t | x 
Vip 2 Vt max | Vip < Vt min | Irrelevant 
| Any Gor S | Vi>Vin min | Vp < Vi_ max | Irrelevant 


tA and B are differential voltages (Vip) between A1 and 












 B2, Vec— 
INPUTS | INPUTS - 
A2 or B1 and B2, respectively, For these circuits, Vp is 


considered positive regardless of which terminal of each positive logic: Y=G(A+ S,)(B +§ 


pair is positive with respect to the other. 


electrical characteristics (unless otherwise noted Voc, = 5 v, Vec— =—-5 V, Ta, = orc to 70°C) 


eit FIGURE | : wd ? a 
= 
_SN7522 us 
voltage (see Note 4, page 17) 
[tio ilfereniatinpa offs current | 2 


Vref =40 mV, Vi(s) = VIH 





Differential input threshold 


Vv 
qT voltage (see Note 3, page 17) 



























Common-mode input firing 
VICF | 













Common-mode input pulse: 
Vec+ = 5.25V, Voc_=—5.25V, Vip=0 
High-level input voltage 


ty < 15 ns, te < 15ns, 





(strobe and gate inputs) 


| Low-level input voltage 
VIL aa 






(strobe and gate inputs) 












Vect = 4.75 V, 
Voec+ = 4.75 V, 


2 
a 
feed 
Vcc+ = 5.25V, Vec— =—5.25 V, 
po Vcc = 5.25.V, 
es 
oe 
pao 


VOH High-level output voltage 


| VoL Low-level output voltage 


High-level input current 





(strobe and gate inputs) 
Low-level input current 


robe and « | Vec+ = 5.25V, Voc =—-5.25V, V: 
(strobe and gate inputs) CCt+ CC 


EAI typical values are at Vec+=5V.Vcc-F -5V,Ta~ = 25°C. 


Voc+ = 4.75 V, 
Vect+ = 5.25V, 
Vcct = 5.25 V; 
Voc+ = 5.25V, 








Vec— = —5.25V, 
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— CIRCUIT TYPES SN7522, SN7523 
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switching characteristics, Vcc+ = 5 V, VCC— = —5 V, Cext > 100 pF, Ta = 25°C 











3 PROPAGATION DELAY TIMES |. TEST ie ose 

, — , TEST CONDITIONS 7 
SYMBOL FROMINPUT | TOOUTPUT | FIGURE 

Pe edd oy CL=15pF, R= 2882 
—L_tPHL(D) ae i= | 3 


















-A1-A2 OR B1-B2 


















STROBE AOR B 







, | 35 
— LPLH(S) 35 
(enue 
-LtPLH(G) 36 
— L tPHLG) a 












PARAMETER 
Differential-input overload recovery time 
(see Note 5) = 
Common-mode-input overload recovery 
(see Note 6) 

Minimum cycle time 






















torC 











Sat ip TEST CONDITIONS | MIN TYP | AX | UNIT 
Common-Mode Input Pulse: 
teyc(min) 
NOTES: | 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential 


typical recovery and cycle times, Vcc+ = 5 V, Vcc— = —5 V, Cext > 100 pF, Ta = 25°C 
MAX | UNIT _ 
Differential Input Pulse: : 
Vip=2V,  tp=tp=20ns 
| Vic=#2V, tp=te=20ns} 0 a: 
input-overload signal prior to the strobe-enable signal. 


6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic _ 


Voc+ . 


ref 








c oe 
, Alc e ee: as, 
INPUTS ae fe | ma . - 
| an te # ae & ee he Rp 
STROBE Ao “a : OUTPUT Y 
ted 
ae E Ss edd GND 2 
INPUTS : PLES |eeare es 
- STROBE B ¢ 
Vv 


cc— ~ 


S 
= 
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high- ‘level (off- state) circuit calculations Nee figure 1) 


3-168 








APPLICATION DATA 


combined fan-out and wire-AND capabilities 


The open-collector TTL gate, when supplied with a proper load resistor (R1_), may be paralleled with other similar TTL 
gates to perform the wire- AND function, and simultaneously, will drive from one to nine Series 54/74 loads. When no 
other open-collector gates are paralleled, this gate may be used to drive ten Series 94/74 loads. For any of these 
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through — 
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the low level even if one of the paralleled outputs is sinking all the current. 


_. In both conditions (low and high level) the value of RL is determined by: 


_YRL 
TRL 


where VR_ is the voltage drop i in volts, and re is the current in Pamnpenes: 


The allowable voltage drop across the load resistor wan is the difference between Vee applied: ‘and the VOH level 
required at the load: 


Vert = Vcc — VOH min 


The total current through the load resistor (IRL) is the sum of the load currents s (MH) and off- state reverse currents 
(10H) through each of the wire-AND-connected outputs: - | 


IRL =ne ina +N © Ip to TTL loads 
Therefore, calculations for the maximum value of Ri would be: 


cc - -VoH min 


RL (max) = . ea 


nynete 7 = number of gates wire-AND- connected, ana N = number of ae loads. 


TTL LOADS | 


Calculation: oo 
Rick, . _-Vcc — VOH min 


5~ 2.4: 2.6 
Ri (max) =) Sere = 


_ 0,001 + 0.00012 0.00112 


n* loy = 4° 250 uA | . 
FIGURE I—HIGH-LEVEL CIRCUIT CONDITIONS 
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A ERCAON DATA 


low-level (on-state) circuit calculations (see figure J) 


The current through the resistor must be limited to the maximum sink-current of one output transistor, Note that if 

several output transistors ‘are wire-AND connected, the current through RL. may be shared by those paralleled 

transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level 

periods, the current must be limited to 16 mA, the maximum current which will ensure a low-level maximum of 0. 4 
~ volt. 


~ Also, cut must be considered. Part of the 16 mA will be supplied from the inputs aaich are > being d driven: “this 
reduces the amount of current which can be allowed through RL: 4a < 


ees teendask used i determine the minimum value of Ry would be: 


Vec — VoL max 


R . = 
“Limin) ~ 75) capability — N° hp 





Calculation: 
. Vcc — VoL max 
RL(min) = lo, capability —N + lo 


5 —- 0.4 


~ RL (min) ~ 0.016 — 0.0048 oe 


“typ = 3° 1.6mA ar 

: - tCurrent into OFF outputs is negligible at the low logic level. 
MAXIMUM lop, CAPABILITY, i ees . 
_OFONEOUTPUT=16mA FIGURE J-LOW-LEVEL CIRCUIT CONDITIONS 





TABLE 1 


FAN-OUT _ WIRE-AND OUTPUTS 
TOTTL fe 


driving series 54/74 loads and combining outputs 


Table 1 provides minimum and maximum resistor 
values, calculated from equations shown above, for — 
driving one to ten Series 54/74 loads and wire-AND. 

‘connecting. two to seven parallel outputs. Each value. 
shown for one wire-AND output is determined by the: 

| fan-out plus the cutoff current of a single output . 

| transistor. Extension beyond seven wire-AND con- | : 
nections is permitted with fan-outs of seven or less if 
a valid minimum and maximum R__is possible. When 
_ fanning-out to ten ‘Series 54/74 loads, the calculation: 





for the minimum value of Ry, indicates that an ~ ~ LOAD RESISTOR VALUE INO 
infinite resistance should be used AVRL + O= 2); $= — All values shown in the table are based on: 
however, the use of a 4-kQ resistor in this case will _ High-level conditions: Vec ='5 V, VOH min = 2.4V ne 
satisfy the high-level condition and limit the lowlevel Low-level conditions: Veg = 5 V, VoL max = 9.4 V 


x— Not recommended or not possible. ‘ee 
§—The theoretical value is 2°, See explanation intexw oo. 


‘to less than 0.43 volt. — 
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CIRCUIT TYPES SN7524, SN7525 
DUAL SENSE AMPLIFIERS © 





TRUTH TABLE JOR N 


-IN- P OPV 2 
PUTS POUIPUT DUAL-IN-LINE PACKAGE (TOP VIEW) 
HH H 
Lx L 
X OL L 
definition of logic levels 


sara Sa aE 


ta; , . Al 1A2, —Vre¢ +Vref (.2A1 2A2, Vec_ 
3 A is a differential voltage (Vip) between A1 and A2. For ; ramen Vanemeemnadl \ cance jammer 
these circuits, Vjp is considered positive regardless of INPUTS INPUTS 


which terminal is positive with respect to the other. 









OUTPUT — OUTPUT 
STROBE yw GND 2w STROBE GND 


CC+ 18 — se ‘25°: NC. -4 





positive logic: W= AS 


NC—No internal connection 


electrical characteristics (unless otherwise noted Voc, = 5 V, Voc— = —5 V, T A= = 0°C to 70° C) 


TEST 
PARAMETER | TEST CONDITIONS MIN es MAX |UNIT 
FIGURE 
-SN7524 11 15 19 
Ere 
aor —SN7525 15 22 















Differential-input threshold 
voltage (see Note 3, page 17)’ 


SN7524 40 44 | 
40 mV 
| SN7525 


Vref =40mV, Vi(s) = VIH 
Common-Mode Input Pulse: 


ty < 15 ns, tt < 15ns, = 

















Common-mode input firing 
voltage (see Note 4, page 17) 









Differential-input bias 





current 


Differential-input offset ; 
current . 


High-level input voltage — 


















Vec+ = 5.25V, Voc— =—5.25V, Vip =0 









(strobe inputs) — 







Low-level input voltage 









(strobe inputs) 
High-level output voltage’ 





. Low-level output voltage, - 
~~ High-level-input current ~ i. 
~ (strobe inputs) 









Low-level input cu rrent 








- (strobe inputs) _ | 
. Short- circuit output current’ - 






_ Supply current from Vcc+ / ~ 40 


Te a QO” 





Di| > 


S SREN a rrent from Vicc_ 


FAIl typical vaiues are at Voc} = 5 V, Vec_ = —5.V, Ta = 25°C. 
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switching characteristics, Vcc+ = 5 V, VcC_ = —5 V, Cext > 100 pF, Ta = 25°C 


- PROPAGATION DELAY TIMES TEsT |" eee | 
—— 3 : TEST CONDITIONS 
_ SYMBOL {| FROMINPUT | TOOUTPUT | FIGURE | 
| tPLH(D) |. | 















MIN TYP MAX | UNIT | 
Pe oie 25 40. 

Pak 
pone | 


, Ww 
tPHL(D) | : es 
PLHIS) | STROBE W CL=15pF, Ry = 2882 — 
Pas) | | | 


typical recovery and cycle times, Vcc+ = 5 V, Vcc— = —5 V, Cext > 100 pF, Ta = 25°C 


PARAMETER _ | _ TESTCONDITIONS ———-| MIN TYP. MAX | UNIT 
Differential-input overload recovery time Differential Input Pulse: : ae oe 
(seeNote 5) as Vip =2V, ty = t¢=20ns 


ns 














20 


Common-mode-input overload recovery time | |§ Common-Mode Input Pulse: 


re ns 
(see Note 6) _ is 3 . Vic=4#2V, tp=tp=20ns | me 


NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
, overload signal prior to the strobe-enable signal. Fae - oe 

6. Common-mode-input overload ‘recovery time‘is the time necessary for the device to recover from the specified common-mode- 

input overload signal prior to the strobe-enable signal. : 





schematic 
Vocs o 
+ O 
Viet 
1A10 
‘INPUTS 
~1A20 
. STROBE 1S o— 
2A+o— 
INPUTS 
| 2A20% 
 -STROBE-2S 5 
Vece: 
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CIRCUIT TYPES SN7526, SN7527° 
DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS 











JORN 


TRUTH TABLE | 
tees DUAL-IN-LINE PACKAGE (TOP VIEW) 


OUTPUTS 


INPUTS AT TIME OF STROBE TRANSITION 


STROBE OUTPUTS strope 
Vec+ Sa crear’ Q° aQ° 


Sg PRESET GND 


falfe fo 
coed 
qGCLEAR PRESETh 


CLOCK D 


No Change 
No Change 


xx XPrXX OIL 
xx rxK ODI XK xX 
Go ror Ty 
rtereseer 


NOTES: A. H = high level (steady state), L = low level (steady state), 

. t = transition from low level to ‘high level, X = irrelevant. 

B. Information at the inputs is transferred to the outputs on the 
positive-going edge of the strobe pulse. 


B1- 





definition of logic levels 


Vib 2 VT max | ViD < VT min 

Vi2Vin min | Vi< Vit max 

TA and B are differential voltages (V;p) between A1 and 
_ _A2 or B1 and B2, respectively. For these circuits, Vip is 


considered positive regardless of which terminal of each. . 
pair is pasitive with respect to the other. 


INPUTS INPUTS 

positive logic: Low input to preset sets Q to high level. 
Low input to clear resets QO to low level. 
Preset and clear dominate all other inputs. 










INPUT 
A or Bt 


Sa or Sp 





NC—No internal connection . 








recommended operating conditions4 


fin ax | unit 


Width of clear or preset pulse, ty 
Width of strobe pulse, ty 
Input setup time, tsetup® 






Input hold time, thoig® 


electrical characteristics (unless otherwise noted VCc+ = 5 V, Vcc— = —5 V, Ta = 0°C to 70°C)» 


PARAMETER : a arue | | TEST CONDITIONS —_ MIN TYP MAX | UNIT 





Differential input thre. old 


3-172, 


VT 





voltage (see Note 3, pag? 17) 










Common-mode input firing 


voltage (see Note 4, page 17) pe 


VICF 













lig Differential input bias current. 
. _ High-level input voltage at | 
1H strobe, preset, and.clear inputs. : 
strobe, preset, and clear inputs 

VOH High-level output voltage 

cae 
High-level 
input current 


i Low-level clear and strobe inputs 
IL input current preset input 


los. Short-circuit output current§ _ ae 






























; r 







ea 
1 








2 
2 
17 
ee 
Wee) 
TT 
9 
9 
18 


Icc+ Supply current from Vcc+ |... 6.4 
ICC— Supply current from Vec— ee G4 


{These are in addition to the conditions: on Page 5. See waveforms in Figure 30. 


tr < 15 ns, 


V 
Vecr=525V, Voc = -825V, Vip=0 


Vec+ = 5.25 V, Vecc— =—5.25V, Vip =0 


Vref = 40 mV © 


Vref = 40 mV, 
Common-Mode Input Pulse: 


X 
: SN7526 ee 0 eee, 19 





Vcc+ = 4.75 V, 
Vcc+ = 5.25 V, 


Vec+ = 5.25 V, 


Vec+ = 5.25 V, 
Vcct+ = 5.25 V, 
Vec+ = 5.2 
Vec+ = 5.25 V, 


Lee 
oud 
P 7 Vccr = 4.75 V, 
ete 


5.25 'V, 














8 5 22 mV 
SN7526 36 40 44 
SN7527 33 40 47 
0 





Vis) = VIH 
+2.5 
tf < 15ns, 





> 


as 









IOH = —400 pA 
IOL = 16 mA | 


Vcc = -4.75 V, 









Vcc— = —5.25.V, 


Vec— = —5.25.V, 








VIH = 5.25 V 










Vec— = —5.25 V 









Vcec— = —5.25 V, 


Setup time is the interval immediately preceding the positive-going edge of the strobe pulse during which interval the data to be recognized 


must be maintained at the input to ensure its recognition. 


SHold time is the interval immediately following the positive-going edge of the strobe pulse during which interval the data to be recognized 


must be maintained at the input to ensure its continued recognition. 
All typical values are at Vogs = 5 V; Vec_=—5 V, TA = 25°C. 


Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
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typical recovery and cycle times, Vec+ = 5 V,Vcc—=-5V,TA=25°C 


“is CLEAR. 


CIRCUIT TYPES SN7526, SN7527 
DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS 





switching characteristics, Vcc+ = 5 V, VCCc— =—5 V, Ta = 25°C 
PROPAGATION DELAY TIMES 
SYMBOL |  FROMINPUT — 
_2 PLAISO) | STROBE SA or$g.1 7° eo CL=15pF, RL = 2882 


tPHL(SQ) 





-tPLH(SO) 


38 
: (SQ) | STROBE Sa or Sp 38 |CL=15pF, RL =2882 
PHLISO), 
| : 38 
8 





PLH(CQ) - CL =15pF, Rp =2882 
tPHL(CQ) OEE 
PLH(PQ) PRESET 3 
_ tPHL(PQ) ee 


- PARAMETER 
_ Differential-input overload recovery time Differential Input Pulse: 
(see Note 5) 7 — | Vip=2V, t = tf = 20ns 
Common-mode-input overload recovery time Common-Mode Input Pulse: - 
{see Note 6) ee Vic=22V, t-=tp=20ns 
teye(min) Minimum cycle time 


NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
: overload signal prior to the strobe-enable signal. a | 
6. Common-mode-input overload recovery time. is the time necessary for the device to recover from the specified common: mode: 
ee input overload signal prior to the strobe-enable signal. 


schematic et 








 Vec+ 


, OUTPUT ~~ 
eg 


“FV rego 


Ati Lhe 


: 


pee 


_, OUTPUT — 
ee oS 


ar 
es 


nm 
oO 


o GND 
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3 Z these circuits, Vip is considered positive regardless of 
which terminal is positive with respect to the other. 


| !cc— Supply current from Voc— = 6, 


CIRCUIT TYPES SN7528, SN7529 | 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS | 





TRUTH TABLE 
INPUTS | OUTPUT 
A's Ww 
H HI! 4H 

X oL L 


definition of logic levels 


JORN- | 
_ DUAL-IN-LINE PACKAGE (TOP VIEW) 





- gtrope OUTPUTS creope = 
is ‘iW. 2W* 28  2P° GND 








a eae A ee 
Vip 2 VT max | Vip < VT min 
Vi2> Vi min | Vi< VIL max 


TA is a differential voltage (Vip) between A1 and A2. For aay 








positive logic: - W= AS. 


electrical characteristics (unless otherwise noted Vcc+ = 5 V, VcC— = —-5 V,TA = 0°C to 70°C) a 


| TEST 

PARAMETER , | | 
| FIGURE | 
7 | | SN7528 11 15 19 
Vref = 15 mV | 

| SN7529 8 15-22 

Yea te —_§N7528 36 40 44 

ea | SN7529 33. 4047 


Vref =40mV, Vi(s) = VIH 
Common-Mode Input Pulse: - 
tp < 15 ns, tp < 15ns, 






TEST CONDITIONS | MIN TYP: MAX [UNIT 


Differential-input threshold 


=| 
< 


voltage (see Note 3, page 17) 













Common-mode input firing 










. none 
voltage (see Note 4, page 17) 
tw = 50 ns 


Differential-input bias 


‘ 
ee A 


is) 
Oo 
~I 
Oo} 
> 


, current — 





Vec+=5.25V, Voc =—-5.25V, Vip =0 


Differential-input offset . 
Vcec+=5.25V, Veco =—-5.25V, Vip =0 


= 


current . 
High-level input voltage 
(strobe inputs) 


Low-level input voltage 


NO 
—_ 





V 
IL (strobe inputs) 


VoH High-level output voltage 


VoL Low-level output voltage 


Vec— =—4.75V, 





Vec+ = 4.75 V, lOH = —400 uA 
Voc+ = 4.75 V, 
Voc+ = 5.25V, 


Vcc+ = 5.25 V, 





21 
21 


ee High-level input current 
1H 





N 
NR 





(strobe inputs) 









Low-level input current 





nN 
NO 


Vec+ = 5.25V, Voc =—-5.25V, Vyp=04V 


NL 






(strobe inputs) 










N 
OO 


Voc+=5.25V, Vec_=-5.25V.°~—™ 
Vec+ =.5.25 V,- Voc. = —5.25V, Ta = 25°C 
Voec+ = §.25V, Voc— = -5.25V, 






log. Short-circuit output current : 


cot Supply current from Vec+ 


25  40| 





EAI typical values are at Vcc+ = 5 V, Vec— = -5V,Tap = 25°C. 
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CIRCUIT TYPES SN7528, SN7529 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 


















_ PROPAGATION DELAY TIMES _ TEST 
SYMBOL | FROMINPUT | TO OUTPUT | FIGURE 
PLH(D) | : 39 





switching characteristics, VcCc+ = 5 V, Vcc— = —5 V, TA = 25°C 
ae ae 


25 40 
: . ns 
20 Eee | 













, | Ww | 39 Cy = 15 pF, RL = 2882 
tPHL(S) | : | 


typical recovery and cycle times, VCC+ = 5V, Vec—=-5V,TA=25°C 


TEST CONDITIONS MIN TYP MAX, UNIT | . 


Differential Input Pulse: 
Vip =2V, tf = 20ns 
ca 






















- PARAMETER 
Differential-input overload recovery time 
(see Note 5) 
‘Common-mode-input overload recovery time 
(see Note 6) 
Minimum cycle time 















| 
Common-Mode Input Pulse: | 20 
Vic=#2V, ty = tz = 20 ns ¢ a5 
ae ae ae ee ae 


NOTES: 3. The differential-input threshold voltage (V7) is defined as the d-c differential-input voltage (Vp) required to force the output of 
. the sense amplifier to the logic gate threshold voltage level. 


teyc(min) 


4, Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 
‘present. ; 

5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input 
overload signal prior to the strobe-enable signal. ‘ | 

6. Common-mode-input overload recovery time is the time necessary for the device to recover from. the specified common-mode- 

input overload signal prior to the strobe-enable signal. 


schematic 


CC+ © 
Veet 


TEST POINT 1P o 





: 
rap 
ce 


1A10 
INPUTS | 
STROBE iS | © OUTPUT as 


TEST POINT 2P a 


ey 
at 





—2A20 a | . / 
: a 
STROBE 28g CH o OUTPUT 2W 
a a] as | : 
—o GND 
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B . 

10 

1H . 

: Low-level input voltage 
VIL 
(strobe inputs) 

OL 

1H - 

IL 


CIRCUIT TYPES SN75234, SN75235 
DUAL SENSE AMPLIFIERS 





TRUTH TABLE JORN | 
| DUAL-IN-LINE PACKAGE (TOP VIEW) 


[inputs | OUTPUT ; 
A §s OUTPUT OUTPUT 


Wo ‘STROBE yw GND pw STROBE GND 
H H L 
: 
Xx L H 


CC+ 1S 2 25 - NC 1 
definition of logic levels 


TA is a differential voltage (Vip) between A1 and A2. For 
these circuits, Vjp is considered positive regardless of 






























1A1  1A2 





2A1 
INPUTS 


—Vret *V ret 202) Vec- 





INPUTS 


which terminal is positive with respect to the other. positive logic: © W = AS ne 


NC—No internal connection © 


electrical characteristics (unless otherwise noted Vecs =5V, Vec— =-5V, if A=~9C to 70°C) 


ss TEST | : ct 
PARAMETER TEST CONDITIONS MIN TYPE MAX 
| cae ae - FIGURE ey | 
| ll aoe ceaeay | SN75234. 7.—=2s«15Hti‘(i=i«SQS 
fee SN75235 8 15-22 
none 
voltage (see Note 4, page 17) joe 
, Differential-input bias 
current 


SN75234 36 _ 40 44 
Vref = 40 mV 7 
| 
' Differential-input offset 5 
current ’ 












UNIT] 








Differential-input threshold 
voltage (see Note 3, page 17) 
















ae _ SN75235 
Vref = 40 mV, = Vi(s) = VIH- 
Common-Mode Input Pulse: 


tp < 15 ns, tf<15ns, 










Common-mode input firing 
VICF 
















Vec+ =5.25V, Vec—=—-5.25V, Vip =0 







Vcc+ = 5.25 V, 
’ High-level input voltage 
(strobe inputs) 













Vcc+ = 4.75 V, 
Vec+ = 4.75V, 
Vcec+ = 5.25V, 
Vec+ = 5.25 V, 


VeG= = =45-V; 


V Low-level output voltage 


: 
High-level t current 
; igh-level input curren ve 
(strobe inputs) . 
| 






VOH | High-level output voltage 


Low-level input current 


‘Vec+ =5.25V, Vec_=—5.25V, Vip =0.4V 
(strobe inputs) ae 


los — Short-circuit output current. 
IcC+ Supply current from Vecs | 
Icc— Supply current from Vec— 





Voc+ = 5.25V, 
Vcct+ = 5.25 V, 
Vec+=5.25V, Voc =—5.25V, 








<All typical values are at Voc} = 5 V, Vcc = —5 V, Ta = 25°C. 
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— CIRCUIT TYPES SN75234, SN75235 
: DUAL SENSE AMPLIFIERS 





switching characteristics, Vcc+ =5 V, Vcc— =—5 V, TA = 25°C 


PROPAGATION DELAY TIMES | TEST ees | 7 
not er ls "TEST CONDITIONS Twin typ) max | UNIT 
SYMBOL | FROMINPUT | TOOUTPUT | FIGURE | | 
A a re ee ee ee 


tPLH(D) ae aaa 5 
eno] At 
PARAMETER | "TESTCONDITIONS ———«(| MIN. TYP. MAX | UNIT | | 


tPHL(S) | L . 
Differential-input overload recovery time Differential Input Pulse: 
(see Note 5) ae _ Vip =2V, ty = te = 20 ns = 
Common-mode-input overload recovery time Common-Mode Input Pulse: 
(see Note 6) : — Vig=t2V, — tp=te=20ns 
Minimum cycle time 


















15 30 


typical recovery and cycle times, Vcc+ = 5V,Vcc—=-5V,TA= 25°C 7 








| tcyc(min) 
NOTES: 5. Differential-input overload recovery time is the time necessary for. the device to recover from the specified differential-input- 
- overload signal prior to the strobe-enable signal. . 
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. — 


schematic. 


VeC+t © 


| Cae 
INPUTS 
1 1A20 





STROBE 1S 


TU Th 
Sturtuad 


+ ieee 


2A10 


1. i sourpur ws 


INPUTS. 
2A2 o— 


ng STROBE 28°4_ > 
Vec- 
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CIRCUIT TYPES SN75238, SN75239 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 





TRUTH TABLE gO" pate 


INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW) 

A Ss w 3 . 

OUTPUTS 
LE 
H 
z 


STROBE STROBE 





Vcc+ 1P 1S WwW  2W. 25 . 2p. 


definition of logic levels 


Vi > Vin min: | Vi< ViL max 
TA. is a differential voltage (Vip) between A1 and A2. For | 1A1  1A2, —Vigg t+Veep 2A1 2A2 Veco. 
these circuits, Vp is considered positive regardless of 


‘which terminal is positive with respect to the other. 








positive logic: W= AS 


NC—No internal connection 


electrical characteristics (unless otherwise noted Vcc+ =5 V, Vcc—_=-—5 V, TA = 0°C to 70°C) 


TEST | 
PARAMETER TEST CONDITIONS MIN TYPE MAX |UNIT 
FIGURE oa } , 
SN75238 11 15 19 
Veet = 15 mV , 
pe FRE SN75709 













Differential-input threshold 
voltage (see Note 3, page 17) 


22 

Gessey __SN75238 3 40 44 

cecwaanise : SN75239 | | 
Vref =40mV, Vi(s) = VIH 

Common-Mode Input Pulse: 


ty < 15 ns, tp < 15 ns, 











Common-mode input firing 


VICF none +2.5 


voltage (see Note 4, page 17) 


es 





30 75 


6 
3 
- Differential-input bias 
"NB 
current 
Differential-input offset 
10 0. 
current 
| | 2 
4 
0 


Vec+ = 5.25V, Voc —=—-5.25V, Vip =0 






Vec+ = 5.25V, Vec— =—5.25V, Vip =0 













m 

iw 

mu 
V 
V 


2 





Vec+ = 4.75 V, IOH = —400 vA. 


V 
: 
| 5 A 
High-level input voltage | 
VIH | 
(strobe inputs) 
Low-level input voltage 
VIL ; 29 
(strobe inputs) 
Vo_ Low-level output voltage | 6.29) |. Vec+ = 4.75 V,_ lol = 16 mA 25 O04] V 
| High-level input current Vcc+ = 5.25 V, = 
| Low-level input current Wiest = BEV é i 
= 5, ; = —1. m 
im (strobe inputs) ae are 


. —1 
los Short-circuit output current . ee i oe Vcoc+=5.25V, Vi sof | 2.1 —-3.5 | m 


Vou. High-level output voltage 


28 
2 
2 
29 
29 
29 
30 
31. 





ICC+ Supply current from Vcc+ Vec+ = 5.25 V, = dea 2 25 40 | mA] 
IccC— Supply current from Vcoc— Een | —15, ~=—20 






Vcc+ = 5.25 V, 


Tat typical values are at Vcc+=5V, Vec— =—-5V,TAaA= 25°C. 
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CIRCUIT TYPES SN75238, SN75239 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 





switching characteristics, Vcc+ =5V, Vcc =—5V,TA= 25°C 


| PROPAGATION DELAY TIMES | TEST | . ee | 

—— ot hae TEST CONDITIONS MIN TYP MAX] UNIT 
SYMBOL | FROMINPUT | TO OUTPUT | FIGURE aan Ce 
: , 

PLH(D) A1i—A2 Cy = 15 pF, Ru = 288 2 
tPHL(D) | ao 
t 
tPHL(S) _ 


typical recovery and cycle times, Vec+ =5V,Vcc—=-5V,TA=25°C. ‘ 


Differential-input overload recovery time . Differential Input Pulse: | Aaa 20° 

(see Note 5) Vip =2V, tp = 20ns Cis Oe a Pe 
Common-mode-input overload recovery time Common-Mode Input Pulse: - 
- (see Note 6) : Vic =22V, ty = te = 20 ns 
Minimum cycle time 


















CL=15pF, Ri =2882 _ 



































torc . . 







~ teyc(min) 


NOTES: | 3. The differential-input threshold voltage (V7) is defined as the d-c differential-input volta 


the sense amplifier to the logic gate threshold voltage level. ie a eee / 
4, Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
‘specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 


ge (Vip) required to force the output of 


present. : 
ee Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input 
overload signal prior to the strobe-enable signal. e : 
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
a input overload signal prior to the strobe-enable signal. . 
schematic 
- Voc+ © 





. TEST POINT 1P.° 


im 
per 
al 





STROBE 18° 
TEST POINT 2P 


: 9 OUTPUT 1W 
Bri —o OUTPUT 2W 


i 
A 

rT 
Ss 


ie Ht 
te] hd 
fue 

ee 

—y 


ro 
Sannag 


a 





STROBE 25 9 
eee 
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SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst | | 





TEST TABLE | 
~ QUTPUTY | 
—400vA | 











OUTPUT Z 















CIRCUIT | 

a ee 
LATA2orB182 [| 1emvV | <timv | <oav] 

sursoo [AbAzersre2 | 15mv [| >19mv | >zav[ —s00uA | | <oav | | 18ma_ 

‘Su780 Tarazorste? | amv | <somv [<oav| | 16m | s2av| —aooga |_| 
Patazersis2 | tsmv [<emv [<oav| [tema | >2av | —s00ua | 

sursor LAbAzersrez | 15mv | szamv[szav | aon | | <oav [| tema 
omy | <aemv_[<oav |_| 16ma_| S24v | —a00n | 
AvAzoreie2 | 4omv | >47mv | paav | —a00uA | | <oav 


NOTE A: Each pair of differential inputs is tested separately with the other pair grou nded.. 
FIGURE 1—V_ 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREM ENT INFORMATION 


d-c test circuitst (continued) 


STROBES 
(SEE TABLE 
BELOW) 





NOTES: A. Each preamplifier is tested separately. inputs. not under. test are arounded.. 
B. typ = ty¢1) and/or (2)! Ho = ee _ ey. 111) and (2) 8 are the c currents into the two nents ot the pair under test. 


ie Se PIN CONNECTIONS (OTHER 1 THAN THOSE SHOWN ABOVE) Tes : : | 
CIRCUIT TYPES — 100 pF to GND - me APPLY Vogt Se _APPLY GND _ LEAVE OPEN OTHER a 
SN7520, SN7521 | , ie 
SN7522, SN7523. 
SN7524,SN7525 - 


PRESET, CLEAR, 


SN7526, SN7527 


~'§N7528, SN7529 


_ | SN75234, SN75235 


SN75238, SN75239 





FIGURE 2—I}p, lio 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vin =2V 
Vit = 0.8V C 


Vip = 40 mv 












Vref = 20 mV © 





Vip = 40 mV 


Vref = 20 mV © 










rasta |e |ote |v [ “eH | | 
[Tunat GATE Gy 
Tip at GATE Gz 
higsrstmoae S| eNd [vip | vie] vie [vic [Wie] 
[HILetGATE Gy [eno [eno] vt [ve 
7. Pinsemees [ovo [ove {va [vi] 












FIGURE igi Th 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. = — 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 





Vref 7” 20 mVvoO 





FIGURE 5-Igs 


NOTE A: When testing logy), Pin 10 is open; when testing los(z)- Pin 10 is grounded. 









TEST 
POINTS |. 
(6) Jiccs 
——— 7 : 
! 
! 
I 
| 
i 
! 
I 
| 
| . 
Vref = 20 mV © ! 
‘ 
ALL CIRCUIT TYPES 3 


PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE) 


CIRCUIT TYPES 100 or to GND | APPLY GND LEAVE OPEN 
Gy, Gz, Sa, SB Y, Z 
ries ot | OO apes q 


SN7524, SN7525 + te 


‘i. FIGURE 6-I¢c4, ae 3 | | 


it Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


| 
| 


I 
rk 






















~ PRESET, CLEAR, QO, OQ 


© Pee 














TEXAS. INSTRUMENTS ae hae 3483, 
INCORPORATED ie 





SERIES 7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 








SN7522/SN7523 CIRCUITS 


— 


_ TEST TABLE 


CIRCUIT | 
! INPUTS 
TYPE | 

























< 
Lo) 


aS 

S 

= 

> : 
oO 
r 


| 
= Peal 
su7622 | AtAzorB1-82 | 15mv | s19mv | <o4av | | 16mA__ 
OSE" TV AV-AZ or B1-B2 | 4omv_| <36mv_| >24Vv_ | -400ua | 
| A1-A2orB1-82 | 40mv | >4amv | <oav | | 16ma_| 
su7so3 LAtAzerB182 | ismv | s22mv | <oav |_| 
| A1-A2or B1-82 | 40mv_| <33mv 
| 4omv | >47mv_| <oav | | 





NOTE A: Each pair of differential inputs is tested separately with the other pair grounded. 


FIGURE 7—V7 





Vin=2V0 
Mis 08V 





FIGURE 8—Vjy,, Vit. Vou. VoL 


Tt Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 







Vref = 20 mV O 





ATS IO RE se 





iL at GATE 


Vref = 20 mv O— 





FIGURE 10-Igo,, 


it Arrows indicate actual! direction of current flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 





d-c test circuitst (continued) 

















Vv 
| =a000a | 
: | 


—400 vA 


CIRCUIT 
| INPUTS | Vv 
| Yo | ton | tor | 
| AVA2 | 15mvV | <timv | <o4v | | 16mA 


| 
nae 15. nV “soya || 
Pata | 4omv | <2amv | <04v | 


NOTE A: Each pair of differential inputs is tested separately with its corresponding output, 


| 
< 





| 40mv | 347 mv —400 WA 


FIGURE 12-Vy 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASU REMENT INFORMATION 


d-c test circuitst (continued) 





tH “ic: You: Yor 


FIGURE 13—V 





Vip = 40 mV 





Vref =20mVO 


— FIGURE 14-lyy, Ne 


|t Arrows indicate actual direction of current flow. Current into a terminal is a positive value, — 
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- PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) Vec-9 - OVecs 


‘Vip = 40mvo 1A°,(2) ie - . Ga) :, 


pgp = 20 mv — (5) 1 







STROBE PULSE 
WAVEFORM 
(See Note A) 






; TEST TABLE. 7 
CIRCUIT ae OUTPUTOQ _ 
| 


Yo | ton | for | Vo | 












OUTPUT 4 


lOL 


Al - : > | 

| Al-A2orB1-B2_ | 15mV_| >19mv_ | >24V | -400uA | | <o.av | -a00yA | 
| A1-A20rB1-82 | 40mv | <3emv |-<oav [| t6ma | 224V_ | 16 mA 
Al-A2or B1-B2_| 40mv | >44mv | | —400wA | | <o4v | -a00na | 


AZ or 81-82 | 1SmV [| <itmv [| <o4v [ema | 52.4 | 
SN7526 : 

A1-A2 or B1-B2 _ 

| SN7527 | 7 3 





16 mA 





tema 
are 
NOTES: A. The strobe input pulse is supplied by a generator with the following characteristics: ZQ = 50 ©, t, = te = 15 + 5 ns, ty, = 500 ns, 
PRR =1 MHz. Beg fe ome ES Pog a 
B. Each pair of differential inputs is tested separately with the other pair grounded. 
C. Strobe input pulse is applied to Strobe A when inputs A1-A2 are being tested and to Strobe B when inputs 61-B2 are being 
tested, In each case, the other strobe input is grounded. 


TE lah pe ee 





rs 


= 
> > 


<04V 





st T Arrows indicate actual direction of current tiow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 







Vin z2V 
TEST 
PER 

TRUTH 
TABLE 

Vip =O8V 


lon 


TEST 
PER 
TRUTH 

TABLE 


Vref = 20 mVO 


—— eee ee 








Veet = 20 mVO—— 






SEE TEST 
TABLE 





= Nae Vi 


TEST TABLE 


oe PARAMETER PRESET CLEAR 


FIGURE 18—los 


Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


(12) OPEN 





Veet = 20 mV O (13) OPEN 


SN7526/SN7527 CIRCUITS I 


, rs 





TEST TABLE 


STROBE | STROBE | _ 
PRESET | CLEAR 
SA S 
i 
| 


“inatSTROBE Sq | GND | GND | Vin | Vi__| OPEN | OPEN 
V 


INPUT INPUT 
. PARAMETER 1 









< 


A B1 
IwwatPRESET | GND | Vip NOTE B 
ID 
ND 
VIL 


ViL 


Tint STROBESg | GNO_| GNO_| Vi_| Vin] OPEN 
Vip | Vin 


G) 


B 
H 

| | OPEN | 
| Vin | 
SIGE STRO BE Sans De GND. 2 Mie 2 i re Ore 
iy atSTROBE Sp | GND Vip | Min 2 j Vit. | OPEN | OPEN | 
lipatPRESET. | GND | GND | Ve | Me ae 
isc RHESeE Vip 0) GND 2b Vib) Mie ie ee 

Nii at CLEAR Vip__| GND 






VIH 

ViH 

VIL 

Vib 
NOTES: _A. Each input is tested separately. 


B. Momentary ground, then Vj}. 


FIGURE 19-11H, IIL 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 








(OPEN) 


Vip 
SEE 

TEST 

TABLE 


SN7528/SN7529 CIRCUITS . 





HFOr 
a 
Tos 


ree | ve Fa 
40mv_| <36mv_| <04V_ 


NOTE A: Each pair of inputs is tested separately with its corresponding output. 


FIGURE 20-Vry 





Vin =2V : TEST 







PER 
= TRUTH 
ee TABLE TEST 
POINTS 
Vec- 9 (OPEN). 


Vip SO. TEST 
PER 

TRUTH 
TABLE 





we Viv You You 


t Arrows indicate actual-direction of current flow. Current into a terminal is a positive value. 


FIGURE 21—V 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 





I 
IH 












Vin SEE 

TEST 
Vit ‘TABLE aT 
nl) ‘>. POINTS 


(OPEN) 


11w 
Vip = 40 mv (13) OPEN 


Vref = 20 mV O— 





_ TEST TABLE | | 


JlinatsTROBE is | GND | GND | inn | 
, GND | GND] Me 
wwatstRoBe 2s [GND | Min ff 



















Vec- 9 : ? Vcc+ 





1A1 ote bee tes 
Vip = 40mVoq (2) ge ) 1W (3) 
5 | | 
; | 
law 
a, Le 
, 48) fo. Be eae , 
Vret = 20 mV O-—— (5) J b-5 
va J 
. . : 
Cc aot ea \ . 
L. _. _.__ SN7528/SN7529 CIRCUITS _"_y os} | Os | 


FIGURE 23-los 


tT Arrows indicate actual direction of current flow. Current into a terminal is a positive value. — 
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PARAMETER M EASUR EMENT IN FORMATION 
d-c test circuitst (continued) 





























| a2 | 40mv | >44mv | <o4v | | -16mA | 
{| At-A2 | 40mv | <33mv | >24v | —4 


NOTE A: Each pair of differential inputs is tested separately with its corresponding output. 













FIGURE 24-V7 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 








PER 
Vip = 40 mv TRUTH 
% TABLE 
Vref = 20 mV © 
SN75234/SN75235 CIRCUITS ] | 


FIGURE 25—Vin, Vit» Von. VoL 
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PARAMETER MEASUREMENT INFORMATION 





d-c test circuitst (continued) 


Vip = 40 mv 


Vret = 20 mvO 





$N75234/SN75235 CIRCUITS 











Pimestrosers | cn | co | Vin_| 
‘[inatstaose 28 [eno [ end [vi 
iLatSTROBE 2S [GND | Vip | 


~ FIGURE 26-1), Hie 







t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





“d <1 — 9 Vcc+ 
eer | 


Vref = 20 mV.O 





FIGURE 27—los 
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d-c test circuitst (continued) 





Yec-@ 0 Vcc+ 







TEST 
POINTS 
(OPEN) 

























| 
400 pA. 
_[Taraz [aomv | o44mv | <oav | 16 mA 
“[rata2 | ismv p< emv [s2av [aon | 


- NOTE A: Each pair of inputs is tested separately with its corresponding output. 


FIGURE 28-V+ 


Vo | ton 


SN75238 


CIRCUIT | puts |v y 







SN75239 






Vin'=2V 0— 





TEST 
POINTS - 
Vec- 9 (OPEN) 


Vib =0.8V 






ioe TEST 
| _ PER 
TRUTH 
TABLE 





oe Veet = 20 mV O — — ever — : res 





FIGURE 29-Vi Vit Von You 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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d-c test circuitst (continued) 





Vin SEE 
TEST 
VIL TABLE 











- TEST 
“POINTS 
Vec-O (OPEN) 


Vin =40mvo 
EID: SEE 
TEST 
TABLE 





Vref = 20mVO 









| INPUT 1A1 | INPUT 2A1: | “STROBE 1S | STROBE 2S 
liWatSTROBE 1s | GND | GND Vin | 


NeC=9 TEST 


POINTS 


» Vref = 20mv 0 


FIGURE 31-I9g 


t Arrows indicate actual direction of current flow, Current into a terminal is a positive value. 
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| PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


DIFFERENTIAL 





INPUT 
PULSE : 
GENERATOR | or 
(see Note A) ‘ ° : 
; pou* 15 pF . 
° : = a : 5 {See Note C) = 
: - 

502 | e | Cy = 15 pF 
Veet = 20mVc : (5) i. a | (See Note C) 

(4) - ‘“ | 

es ee EE Th AE EA 

Sa 
G5) @y) (3) 
502 





STROBE INPUT .. 


(see Note B) . a 
PULSE : 
GENERATOR. 
(see Note A) 
TEST CIRCUIT 








DIFFERENTIAL 
INPUT PULSE 












STROBE INPUT 
PULSE 







ea 


PLHIDY) —s ~ tPLH(SY) ae = 


OUTPUT x 








| 
| 
| 
ae 
OORT ee hae Pe ee | | ' — | 
: | be Pl | Pel ee : | . + ———V 
~ HL(DZ) are ee aes poe se !PHLISZ) ae . jenbe oper 
ee Poa i ~ — tpLHioz) ee ee ce = be : PLH(SZ) 
: VOLTAGE WAVEFORMS 3 : 


NOTES: A. The pulse generators have the following characteristics: £0.* 50 2, tr = tf: = 15 + 5 ns, tw1 = 100 ns, 1» tw2 = 300 ns, and 
. - PRR=1MHz. | . ae ) : 
B. The ‘strobe input pulse is applied to Strobe Sa when FANGS, Al: “AZ are being tested ‘and: to Strobe Sp. when inputs Bi- B2: 
are being tested: : ae 


C.. Cy includes probe and jig capacitance. 


ae FIGURE '32—SN7520/SN7521 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vec- 9 . Vec+9 


288 82 








{CL = 15 PF 
(See Note B) == 





_OUTPUT 
0 2 


(See Note 8) == 





- 
500 2502 2502 S500 © Gs) G1) @) 4 PULSE 

; GENERATOR 

100 pF (see Note A) 

ak ; 50 2 
— = — = — = © = 
; GATE Gy : ae 
INPUT 
TEST CIRCUIT 













hs | w 
TaLIGy,Y) i | — ke tPLHIGY.Y) 
om | | | : VoH 
OUTPUT. | | ; 
Y | ) 1.5V 
| 
el | : 7: apg eee ee ee OF. 
——w t 
| NON A) | —_ tPHL(GY, Z) ) 
: | = [= == Voy 
OUTPUT 1.5V 
: | 
VoL 


VOLTAGE E WAVE FORMS 


NOTES: A. The pulse. generator has the following characteristics: Zout = 5002, tp = te = 15 +5 ns, ty = 100 ns, and PAR = ri MHz. 
B. Cy includes probe and jig capacitance, ' 


_ FIGURE 33—SN7520/SN7521 PROPAGATION DELAY Ne FROM GATE Gy 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


Vec- 9 7 Vcc+ © 





—_w ea eave come ome — aa =e eee ow oe eee ae ee 


288 2 





Cr = 15 pF 
|(See Note 8) = 


|. output 
Z (2) z 
CC, = 15 pF 
"(See Note B) = 





Vref = 20 mVO 






Bi ee, Sd 


Gy G2 


PULSE 
GATE G79 J GENERATOR 
100 pF INPUT (see Note A) 


50°) 


50295002 S502S5002 © | 6 (15) 


TEST CIRCUIT 








OH © 





— tput(Gz, z) —| eee —»| f— PLHiez, 2) 
| 


QUTEUT *: 
Le ge 


: VOLTAGE WAVEFORMS » , 7 
NOTES: A. The pulse generator has the following characteristics: Zo = - 50 2, ty = te = 15 + 5 nf: tw = 100 ns, and PRR = 1MHz, 
B. Ci includes probe and jig capacitance. . 


_ FIGURE 34-SN7520/SN7521 PROPAGATION DELAY TIMES FROM GATE EGz 
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PARAMETER MEASUREMENT INFORMATION 
| switching characteristics (continued) 


DIFFERENTIAL 
INPUT 


Vec+ © 


288 82 


PULSE -. 
GENERATOR a oe 
(see Note A) es 


a | ect tea A i . : : 60 0g | 
|. Vege = 20mVQ 





OUTPUT 
es) 7 2) ) = 


(See Note C) 


| 
| 
| 
| 
| 
| 
base 





“Tt P soa 


STROBE INPUT.” 


(see Note B) 
PULSE . 
GENERATOR 
{see Note A) 


TEST CIRCUIT 







DIFFERENTIAL 
INPUT PULSE 


oo ee k#——— yj. ——-41 










STROBE — 
INPUT PULSE 


tpHLiD) 


OUTPUT 


. VOLTAGE WAVEFORMS 
NOTES: A. The pulse generators nave the rollewine characteristics: Zout * = 5002, ty = te = 15+ +5 ns, aw = 100 ns, two = 300 ns, 
PRR = 1 MHz. 


B. The strobe | input pulse is applied to ) Strobe s A “when testing inputs Al “a2 ‘and to Strobe Sp when testing inputs B1- B2. 
Cc. Cy includes probe and jig capacitance, 


FIGURE 35—SN7522/SN7523 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 





17 


| | INCORPORATED 
yi ND ; : POST OFFICE BOX 5012 «¢ DALLAS, TEXAS 78222 


200 ee ee TEXAS. INSTRUMENTS 


SERIES 7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vec- © : Vcc+0 


288 22 


(i2) > OUTPUT 
Y You: 
— (See Note B) 


eB 


Vref = 20 mV O 





2 502 250225022502 — . Gs) (41) (14) bd 
100 pF 
INPUT © 
602 


PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 





PLE) Po ade. fr PHLG) 
Pe | 
i 






OUTPUT 


OL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the folowing characteristics: Zo = 50 2, tr = te= 15 oa ns, tpi = = 100 Ns, tog = 300 ns, tp3 = 0. 8 Ms, 
: | PRR = 1 MHz. . 


B. CL includes probe and jig capacitance, 


FIGURE 36-SN7522/SN7523 PROPAGATION DELAY TIMES | FROM GATE INPUT 
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| PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 
DIFFERENTIAL 


INPUT 
° Vec-— 9 | Vec+ 9 





288 2 
J 
| PULSE i 
| GENERATOR | 
f (see Note A) 
e 
° OUTPUT 
2w 





C, = 15 pF . 
L 
(See Note ove 


Vref = 20mV 


100 pF 
| 5022 5022 


STROBE Y 
INPUT © 
(see Note B) 
. PULSE 
GENERATOR 
(see Note A) 
TEST CIRCUIT 















DIFFERENTIAL 
INPUT PULSE 


STROBE INPUT 
PULSE _ 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoyz = 50 2, ty = te = 15 + Srs, tw = 100 ns, tw2 = 300 ns, and 
; _. PRR =1 MHz. 7 | 
B. The strobe input pulse is applied to Strobe 18 when inputs 1A1- 1A2 are peine tasted and to Strobe 2S when inputs 2A1 -2A2 
- are being tested. 
C. Cy. includes probes and jig capacitance. 


FIGURE 37—-SN7524/SN7525 PROPAGATION DELAY TIMES 





INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


32025 2 7 TEXAS INSTRUMENTS 


SERIES 7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


Vec-9 Vec+9 






DIFFERENTIAL 
INPUT 


‘(See Note C) 


SEE 
WAVEFORMS 






PULSE 
GENERATOR 
{see Note A) 





TEST CIRCUIT | 


DIFFERENTIAL ee ee = OV 
INPUT ays | 







be—ot— thoid 
+ uistzobe) 


STROBE 


5V 





PRESET AT SV 


| 
i 

J 
| 

ey 

le: ae EEHISG 
ie 

SEE NOTE B 





Tn 3.5 V 





“PRESET \ 
| , 
Po PAEIGON A Te Penieay: 


CLEAR AT5V 
SEE NOTE B- 





| 
—s| 
| 
| 
bate arr ae 
ag | e ‘PLH(SQ) Ares - "PHL PD) 





; - VOLTAGE WAVEFORMS. pS ey Be Erie 
NOTES: A. The pulse generators have the following characteristics: Zout = =.50 02, ty = te = 15 + 5.ns, ty = 50 ns,.and PRR = 1 MHz. 
BL Each preamplifier is tested separately. Apply 40-mV pulse to input A1 when testing Strobe Sa and to B1 when testing Strobe 
Sp.- oe Eien ae 
CS CL. includes probe and jig capacitance. 


_ FIGURE 38-SN7526/9N7527 PROPAGATION DE LAY TIMES: 
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“PARAMETER MEASUREMENT INFORMATION 


awitching characteristics (continued) 
DIFFERENTIAL 


INPUT 
Mv ; Vec- © : Vcec+9 


288 22 











PULSE 
GENERATOR e 50 22 
(see Note A) 


| C, = 15 

L ean 
| (See Note C)-== 
| 


(12) A OUTPUT 
2w 


C, = 15 pF 
L “‘T> 
(See Note C) = 


Veet = 20mVO 





STROBE 
INPUT 
(see Note B) 
PULSE 
GENERATOR 
(see Note A) 
TEST CIRCUIT 


DIFFERENTIAL 
INPUT PULSE ; amy eum 


STROBE INPUT 
PULSE 











ke 1 , ol \ 
a oe _! I— tput(p) J 7 ate 


PLH(S) 





OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zout = 50 22, t, = te =1545 ns, 1534 = 100 ns, twos 300 ns, and 
PRR = 1 MHz. 
' B. The strobe input pulse is applied to Strobe 1s when nuts 1A1- TAZ are ae tested and to Strobe 25% when inputs 2A1. -28S2 
- are being tested. ae ae : 
C. Cy includes probe and jig capacitance. 


FIGURE 39-SN7528/SN7529 PROPAGATION DELAY TIMES 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


















DIFFERENTIAL | 
INPUT = 
¢ a ‘ Vec— e ve! Vec+ 6 
288 2 
PULSE ‘ | ag 
GENERATOR ; CL = 15 pFN 
(see Note A) a (See Note C)-i> ae eee 
“ ES ! dig 2 OUTPUT : 
:  C, = 15 pF 
L 
oe | “(See Note C)-e 3 
Vref = 20mV.Q 3 6)—HN_ 7 7 | % = z 
, Gy 1b | 
. | eae ears ——— J 
602 
STROBE - i 
INPUT .O- 
(see Note B):. : 
PULSE 
GENERATOR 
. (see Note A) _ 
TEST CIRCUIT 
DIFFERENTIAL 
: 20 mV. > 


INPUT PULSE 













_ STROBE INPUT cee 


PULSE ane 


\\ 

ae ane 

ALS 
e+ twa oer 


Z ov 







, poe VOH 


OU er 


| ae VOLTAGE WAVEFORMS } | oo , 
NOTES: A. The pulse generators have the following characteristics: Zout = 50 92,:tp =te= 15+ 5 ns, tw1= 100. ns, twa” = 300 ns, and a 
PRR =1 MHz. , | ce 


B: The strobe input pulse is applied, to. Strobe. 18 when inputs 1A1- VA2 are. being tested and : to ) Strobe 2s when. inputs :2A1. -2A2— 
are being tested. 


Cc. CL includes probe and jig capacitance. 


_ FIGURE 40-SN75234/SN75235 PROPAGATION DE LAY TIMES 
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PARAM ETER M pee ENT IN FORMATION 


switching characteristics (continued) 
DIFFERENTIAL 











INPUT . 
° Vec— e Voec+ 5 
OPEN 
ReCSRrIC CAME fy! OREAUEES (Rect ea ene pene : 288 2 
a) 1A1 C Shae 
PULSE | | les = 15 pF 
GENERATOR of 5022 L= 
(see Note A) = 6) |(See Note C) 
‘ 2w 
. | | song | | | Cy = 15 pF 
3 Daa | L | (See Note oe 
2 eaieminae = 
ae Vref = 20 mV O-— (s) 1 | 
4)— | 
| Sn) ig Mas A beet Pa eect ea le Sora 
1s} 2S 
50 22 50 2 
= ak 
STROBE i 
inpuT © 
_, (see NoteB) 
os puLseE J 
GENERATOR 
(see Note A) 
TEST CIRCUIT 















DIFFERENTIAL 


INPUT PULSE ie 


STROBE INPUT 
PULSE 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The e pillee generators have the ‘following characteristics: Zout= 50 2; tp =te= 1545 ns, ~~ = 100 ns, tw2 = "300 r ns, and - 
PRR = 1 MHz. . 


B. “The strobe input pulse is applied to Strobe 1S when inputs 1A1-1 A2 are being tested and to Strobe 2s waen lapurs 2A1-282 
are being tested. : 


Cc. Cy includes probe and jig capacitance. 


FIGURE ‘41—SN75238/SN75239 PROPAGATION DE LAY TIMES 
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TYPICAL CHARACTERISTICS — 


THRESHOLD VOLTAGE THRESHOLD VOLTAGE | 


vs vs 
REFERENCE VOLTAGE SUPPLY VOLTAGE 


Vy-T hreshold Voltage—mV 
V,-T hreshold Voltage—mV 





















6 5 10 15 20 25 30 35 40 45 50 ; 
V ef Reference Voltage—mvV Voc+ and Vacg_—Su upply VoltagesV 
FIGURE 42 7 FIGURE 43 
NORMALIZED THRESHOLD VOLTAGE COMMON-MODE FIRING VOLTAGE 
al. vs | | | NAL ee © 
PULSE REPETITION RATE | _- FREE-AIR TEMPERATURE | 
5 | | | ; 
i 5) e 
8 16} nV ig 
8 atten UM TM LM TTT ? 
i. ULE ITT é 
eo a nN Beg | Meth 
Be UME LAME TTT TT TTT : eee ee 
= Bn HU MM | is eee ere 
ge CHINE CMTE TMT) 3 | 
TTT R 
o LUI UIT LEM CHM LE : ae 
0.001 0.01 0.1 4 10 100: 0 10 20 30° 40 50 60 70 
- PRR—Pulse Repetition Rate—MHz 5 T,a—Free-Air Temperature—°C 
— FIGURE 440 } | te FIGURE 45 
-_ DIFFERENTIAL-INPUT BIAS CURRENT | DIFFERENTIALINPUT OFFSET CURRENT 
vs Vs 
- FREE-AIR TEMPERATURE | FREE AIR TEMPERATURE | 
1.0 


q 1B —Differential-Input Bias Current—pA 
Differential-Input Offset Current—nA 





: 0 10 ~ 20°30 40° #250 #60 70 
e T,—Free-Aur Temperature—°C : Ta Free-Air Temperature—°C : 


FIGURE46 7 FIGURE 47 
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ty High-Level Input Current—vA 


Vo Output Voltage—V 








Voce 


; Von 7H igh-Level Output Voltage-—-V 








TYPICAL CHARACTERISTICS 


HIGH-LEVEL INPUT CURRENT 
vs , 
INPUT VOLTAGE 


ALL CIRCUITS EXCEPT 
SN7526 AND SN7527 | 


V)—lnput Voltage—V 


FIGURE 48 


OUTPUT VOLTAGE 
vs 


DIFFERENTIAL-INPUT VOLTAGE | 


SN7522, SN 7523; Z OUTPUT OF SN7520, 
SN7521; AND Q OUTPUT OF SN7526, SN7527 


4 


5 10 15 20. 2% 30 38 40 
Vin Differential-input Voltage mV 


FIGURE 50 


HIGH-LEVEL OUTPUT VOLTAGE . 


vs 
HIGH-LEVEL OUTPUT CURRENT 


ALL CIRCUITS EXCEPT - 
SN7526,SN7527 » 
=5V 


Voc =.£5V 


200 -400 —600 —800.. ~—1000 


lou —High-Level Output Current—yA 


FIGURE 52° 


Vo es Low-Level Output Voitage—V 


I). ~bow Level Input Current—mA 


Vo7Output Voltage~V 











LOW-LEVEL INPUT:CU R RENT 
VS . 
INPUT VOLTAGE 


- ALL CIRCUITS EXCEPT 
SN7526 AND SN7527 


COCR SEL 


EERE 


V7! nput Voltage—V 


FIGURE 49 


OUTPUT VOLTAGE 

i a 
DIFFERENTIAL-INPUT VOLTAGE 
SN7524, SN7525, SN 7528, SN7529; | 


Y OUTPUT OF SN7520, SN7521; 
AND Q OUTPUT OF SN7526, SN752 


/. = A 
. ~! 


0 5 10 15 20 2% 30 35 40 


vi pO ifferential-| nput Voltage—mvV 


FIGURE 51 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


LOW-LEVEL OUTPUT CURRENT 


Low-Level Output Current—mA 


FIGURE 53 
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‘TYPICAL APPLICATIONS 


small memory systems : 


_ This application demonstrates an improved method of sensing data from relatively small memory systems. Two 
_ individual core planes, usually consisting of 4096 cores each, can be interfaced by each of the dual- channel SN7524 or 

SN7525 sense amplifiers, see Figure K. Standard TTL or DTL integrated circuits, driven directly from the compatible 
_.sense-amplifier outputs, may be selected to serve as the memory data register (MDR). : 


STROBE _f1. 
C) 


MEMORY DATA 
REGISTER 
—— SENSE LINE’ | snzs2a/sn7aa5 | oT 
E rb ay 
{| 4096 CORES D- é, oe 





— (Typical) 





Rr RTS | 


_ SENSE LINE 2 


| | PLANE 2 +L jer 


(Typical). 








: "SN7B24a/SN7525° aes oe eee | 7 
PLANE 3 Cae ee. he ey 
4096 CORES 3 mE. ed wg fee © 
: (Typical) : =e ; = | Bits : | - 
“ : ah en 
PLANE 4 = | | ia 
4096 CORES | es es 
“Typical Z aD era | 
oe | | 
tL 4d Eee a 
= = 





To additional planes and SN7524’s or SN7525’s 
as necessary for-complete memory word 


FIGURE K-SENSING SMALL MEMORY SYSTEMS 
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TYPICAL APPLICATIONS (continued) 


large memory systems 


a This acplicstion demonstrates an improved method of sensing data from large memory systems. The signal-to- noise 
ratio can be increased by sectioning the large core planes as illustrated in Figure L. Two segments, usually consisting of 
4096 cores each, can be interfaced by each of the dual-input channels of the SN7420/SN7421 or SN7422/SN7423 
sense amplifiers. The cascaded output gates of the SN7520/SN7521 circuits may be connected to serve as the memory 
data register (MDR). A number of SN7522/SN7523 sense amplifiers may be wire-AND connected to expand the input 
function of the MDR to interface all the segments of the plane. Complementary outputs, clear, and preset functions are 
provided for the MDR. Rules for combined fan-out and wire-AND capabilities must be observed. 


SEGMENTED CORE PLANE (represents one bit in memory word) 
OSTROBE IL 


SENSE LINE 1A [ : _ §N7520 or SN7521 with 2 


Output Connected as 
Memory Data Register 
(MDR) . 














SEGMENT A 


4096 CORES 
(Typical) 





OY 


MDR 
SEGMENT B OUTPUTS 
4096 CORES 


(Typical) —O 7 





MDR CLEAR (GATE Gz) 0 





imme mm me | mee mr 


SN7522 or SN7523 used 
as sense-input expander: ... 
for SN7520 or SN7521 







SEGMENT € 
4096 CORES 
' (Typical) 




















(} wire-anp 
TY | CONNECTION 


SEGMENT D 


4096 CORES 
(Typical) 





To additional SN7522’s or SN7523’s to 
provide necessary number of sense inputs 


FIGURE L—SENSING LARGE MEMORY. SYSTEMS 
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DRIVER SELECTION GUIDE 





peripheral drivers 


TYPE 


SN75451A SN75452 $N75453  §N75454 
2 2A 2Y 


B 2v Vcc 2B 2A 2Y 








18 1¥ GNO 1Y GNO 


Y = A+B Y=A+B 


Two TTL gates and two high current transistors on one chip. Each transistor sinks 300 mA of current and has a minimum 
- | collector-emitter breakdown voltage of 30 V. 


Features Two Uncommitted NOR Gates e OR Gates 3 
Transistors . 
Lamp Driver | Lamp Driver 


Lamp Driver e Lamp Driver je Lamp Driver 


Relay Driver Relay Driver 
MOS Driver 


Line Driver 


@ Relay Driver o Relay Driver _ |@ Relay Driver 


‘Applications 


SN75324 
DRIVER WITH 
DECODE INPUTS 


SN75325 
DRIVER WITH 
DECODE INPUT 


SN75303 __ $N75308 


| 4X 2 TRANSISTOR ARRAY| 2X 4 TRANSISTOR ARRAY 


"Eight 150-mA Monolithic 


Features 


‘Transistors 


V(BR)CBO = 25V Min — 
V(BR)CEO = 18 V Min 


VCE (sat) = 0.75 V Max 

at ic = 150 mA 
tpHL = 14 nsTyp 
tpt H = 18 ns. Typ 


Eight 600-mA Monolithic 
_ Transistors 


_ ViBR)cBo = 25 V Min 


V(BR)CEO = 10 V Min 


ViCE(sat) = 0.55 V Typ 

: at lc = 500 mA 
ton = 36 ns Typ 

toff = 23 ns Typ 


‘Four 400-mA Transistors 


TTL-Compatible Inputs 
Internal Decoding and 
Timing Gates 


Single 14-V Supply 


Four 600-mA Transistors 


TT L-Compatible Inputs 


Internal Decoding 


5-V Supply 


Core Memories Core Memories Core Memories - Core Memories 


Application Read-Only Memories Read-Only Memories Plated-Wire Memories 


ee Plated-Wire Memories - | @ Hammer Driver 


Application CA-107: SN75324 Monolithic] : 
Notes | Memory Driver 
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SYSTEMS ; CIRCUIT TYPE SN75303 
INTERFACE CIRCUIT cae: 2 X 4 TRANSISTOR ARRAY 





150-mA MEMORY DKIVER 


@ Maximum VCE(sat) of 750 mV 


at 150 mA Ic B1 
e Maximum Vpe of 1.1 V 
at 150 mA. Ic , 
© Minimum heg of 15 


— at 150mAIc 


description 


Each SN75303 is a monolithic array of eight n-p-n 
transistors designed for use in core, thin-film, and — 
plated-wire memories as a medium-current word-line 
driver. Selection is by base-emitter activation. The - 


SN75303 is characterized for operation from 0°C to ; SUB- 
70°C. B1 C1*2 C2°*2 E2 B2 C32 C4-2 STRATE 





SUB-. C1*#1C2*1. B3 E1 C3°1.C4*1. B4 
STRATE 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Collector-base WOILAQEs: “4. 20a Skate Poy be ee oo ate SE, eee SU, ee Bie) a elk as adie tp th ar SR ae “ONY 
‘Collector-emitter voltage (see. Note 1). 8. ew ee eee eae ee ee 18 V 
iBinitter-base voltage 9. a. as St Ble be oS Gale AR a eee 6 hee al, ela, 9s tee V 
Continuous.collector current. 2. 2 2. a ae. 200 mA 
Continuous total package dissipation . . 2... 1 ee ee ee ee ee ee 250 mW 
- Operating free-air temperature range Wee BTS gh, eo aes Coe seh a eben a, . OCto 70°C 
Storage temperature range if ee a ae | 652 to 150°C 


NOTE 1: This value applies when the base-emitter diode is open-circuited. 
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electrical characteristics at 25°C free-air temperature (unless otherwise noted) t 



















| PARAMETER ___TESTCONDITIONS MIN TYP MAX|UNIT| 
ViBR)CBO Collector-base breakdown voltage a | Ic =10yA, ie =O : _ Ba 
“V(BR)CEO Collector-emitter breakdown voltage ~~ || I@=10mA, Ig=0, See Note2 oo. ah 
V(BR)CES Collector-emitter breakdown voltage | Ic¢=1mA, Vpe=0 oe 
ViBRJEBO Emitter-base breakdown voltage ee Ie SOMA le Oe fA de a ed 
eo eee [ VceE=2V,  Ic=30mA Co oe: 
| , VcE=2V, Ic =30mA, 
Static forward current transfer ratio ‘ See Note 2 15 
: Ta =O C 
‘Vce=2V,  !I¢=150mA 
Bah — Ig=3mA,  Ic=30mA 
| | Tee amAl ie mA 
Base-emitter voltage ; See Note 2 


Ta =O C to 70°C 
Ip=15mA, Ic=150mA 



















Ip =3mA, I¢ = 30mA 
, Ip=3mA, Ic =30mA, 
VCE (sat) Coilector-emitter saturation voltage ; Ta =70°C See Note 2 
7 Ig=15mA,  IG¢=150mA 
Connon base open- “circuit output capacitance VcB =5V,.. Ie=0, . = 140 kHz, 
(1 transistor) See Note 3 : 
Common-base open-circuit input Capacitance | VeER= 0.5 V,.4lq=0, f= 140 KHz, 
(4 transistors in parallel) See Note 4 seas = 


NOTES: 2. These parameters must be measured using pulse techniques, ty, = 300 us, duty cycle < 2%. 
3. For measuring Cobo, the emitter of the transistor under. test and all terminals of the other transistors are open. 
A. For measuring Cijo, the four base terminals are connected in parallel. The emitter terminal of the transistors not under test and... 
all the collector terminals are open. 


switching characteristics at 25°C free-air temperaturet 





PARAMETER | - . TEST CONDITIONS# 





TMIN -TYP MAX UNIT 





TtTHL. . Transition time, high-to-low-level output — Ic = 100 mA, IB(1) = 10 mA, 
Se — oe | VBE (off) = 9, RL = 43.2, 
TtPHL : Propagation delay time, high-to-low-level output Cy <15pF, See Figure 1 

Tee ee Transition time, low-to-high-level output I¢ = 100 mA, : 1B (1) =10 mA, 
Sareea 1B(2) = —10 mA, Rp, = 438 Q, 
btpLH _ Propagation delay time, low-to-high-level output | Cy < 15 pF, See Figure 2 


Test conditions and ionic apply” separately to each transistor ies. otherwise noted. The iSrminials of the transistors not under test are open 
during the measurement of these characteristics. 


E Voltage. and current values. shown are nominal; exact values vary slightly with transistor parameters. 


schematic 


C11 C12, C21 C20 63-1 03-2 C4+4 C4:2. 


es neem ff QED 
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+5 V 


OUTPUT 





INPUT Ci (See Note b) | i oe 'THL 





OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1—tTHL and tpHL 


SERRA ALTA AT SEL A DARI SE DBS BE TT TS PS SIRI EPR SERS LSS A: RES TSP 7S SES STS TRE ED AEA ST CS ST PAE EY EO EE TEE NTS STRESS SG SEEDS SIC SEED PEI ES STE SS IRN BONE TE TES EEE EI 


+o V 


OUTPUT 






INPUT 


CL (See Note b) =e Were 






OUTPUT 


TEST CIRCUIT - VOLTAGE WAVEFORMS 


FIGURE 2—tTLH and tpLH 





NOTES: a. The input waveforms are supplied by a generator with the following characteristics: Zoy4 = 50 2, te S 2 ns, tw ~ 70 ns, duty 
cycle < 2%, a ee : 
b, Cy, includes probe and jig capacitance. | 
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TYPICAL CHARACTERISTICS. 


BASE-EMITTER VOLTAGE -COLLECTOR-EMITTER SATURATION VOLTAGE 


COLLECTOR CURRENT 


COLLECTOR CURRENT 
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Ta—Free-Air Temperature—C 
FIGURE 6 
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CIRCUIT TYPE SN75303° 
2 X 4 TRANSISTOR ARRAY 








MEMORY FZ 
ELEMENT 


TYPICAL APPLICATION DATA 
Use of the SN75303 in High-Speed Read-Only Memories 


Significant advantages result from the use of a high-speed, read-only memory (ROM) in computers and calculators. This 
ROM is used for control, as a function generator, or for performing highly repetitive routines such as multiplying, 
dividing , or calculating square roots. The read- -only memory has permanently stored data and usually operates with a 
very fast cycle time. It can perform repetitive operations much more efficiently and sectel than the larger and slower 
read-write memory in the computer or calculator. 


The $N75303 two- by-four transistor array - designed to perform the word-line drive or select function for medium 
current, high- speed, read- -only memories organized in the word-oriented (2D) or linear-select configuration. Such 
memories use magnetic memory elements such as plated wires, planar thin-films, transformers (as in a braided-wire 
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, Capacitors, or diodes. The 
typical organization of a word-oriented ROM is shown in the figure below. — 


Information is read from the ROM by selecting the desired word line. This is accomplished by appropriate activiation of 
one base-select and one emitter-select line. The transistor in the SN75303 array at the intersection of the selected base 
and emitter lines will be activated, thus sinking current from the word-line load resistor, Ri, connected to its collector. 
Energy is coupled from the selected word line to the sense lines by the memory elements (ME) located at the 
intersections of the word line and the sense lines. The presence of an ME can represent a stored logic 1 bit of 
information while the absence of an ME represents a stored logic O bit. (The desired information is stored. in such a 
memory during fabrication and is not electrically alterable.) © 


The stored word is read out at the sense- -amplifier outputs. The selection of a sense amplifier will depend on the type of 
ME used in the memory and may take the form of a special amplifier, a comparator, or a logic gate. 


ee 

iZAl 
WORD 

“Ty aaaanall Cis 


Bi ietatal 
A hey OREEE is 


_ _SN75303 as SN75303 eae 


\2/ 





—_ 





TO EMITTER-DRIVE 
‘SELECT CIRCUIT 


ne 
aint 








TO BASE-DRIVE 
SELECT CIRCUIT 


_ FIGURE 8 
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INTERFACE CIRCUIT 2X 4 TRANSISTOR ARRAY 





JORN .. : 


-DUAL-IN-LINE PACKAGE (TOP VIEW) 












SUB- ye nore ag hee ae 
E1 STRATE C2-1 C2-2 B2  C2-3 C2-4 £3 


e For High-Current Switching _..to 600 mA 
_ Rated Collector Current | | 7 





SOESLNS AdAL LINDYID 





-@ . Low Storage Time ... 13 ns Typical 





ee Cross-Coupled Bases and Emitters Arranged > 
for Selection — ee 





LLZ6L AUWNYESAS ‘GEVLLLZS-1d ‘ON NIL311NG 


Lae aaa 
a 





ia 


| description ; 3 


The SN75308. is an array of eight high-current (600 mA max) n-p-n transistors designed for use in linear select (2D) 

memory designs utilizing ferrite cores, plated wire, planar film, diodes, resistors, or other memory elements. One of 

eight transistors can be switched by selection of the appropriate base and emitter inputs. Drive of the base.and emitter 

inputs can be provided by available circuits such as the SN7440, SN75450, and SN75451. The SN75308 transistors 
feature fast switching times. | 


- absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Collector-base voltage ert dott ort out Aes aoe a tei, = Ge oe | 1 - ei 2ON 
Collector-emitter: voltage (see Note 1). 08 oe Vad ob we iE Rnd SEES ae ig Me te cae ne 2B 
Céllectot-emnittervoltage:(see Note 2). 8 Leo es We eg ee opel oo gag Pre ass OV 
Emitter-base voltages eye ie BA ea ee ee Ue Gedy GE Ee eB 


Contimuous-current;each: CONCCTON 93 fo ae os Ge eee BOGS i a a eee ds a a ee 600 mA 
Continuous total package dissipation (see Note 3)... 2. eee ee ee. ©6800 mW 
_ Operating free-air temperaturerange 2 2). ee ee ee OPC to 70°C 


storage temperature range oe oe eae a Dee ae ter apn yoda oe Fhe ei eo —65°C to 150°C 


NOTES: 1. This value applies when the base-emitter diode is short-circuited. : 
2. This value applies between 100 uA and 10 mA collector current when the base-emitter ciode is open-circuited. 
3. This value applies for any combination provided the ratings of single transistors are not exceeded, , 
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electrical characteristics for each transistor at 25°C free-air temperature t 


coe . PARAMETER ~ TEST CONDITIONS 
~V(BR)CBO  Collector-base breakdown voltage Ic =100uvA, Ie =0 i 


V(BR)CEO Collector-emitter breakdown voltage lc =10mA, Ip=O, See Note 4 


ViBR)CES Collector-emitter breakdown valtage Ic =1004vA, Vee =0 
| 









UNIT 






= 
= 
=~ 
< 
uU 
= 
> 
x 









V(BR)EBO Emitter-base breakdown voltage le = 100A, Ic=0 


| V(BR)CU Collector-substrate breakdown voltage Ic =100uA, Ip=0, “Ig =0 ne 


Vop=1V, Ip =30mA 

Vcp=1V, le = 100 mA | See Note 4 

Vcp=1V, le = 500 mA 

ip =3mA, Ic = 30 mA 0.73 1 

Ip=10mA, 1c =100mA 0.82 1.1 
See Note 4 

Ip=30mA, Ic=300mA 1.0. 1.2 

Ip=50mA, Ic=500mA 1.1 1.3 

Ig=3mA, Ic =30mA 0.15 03 

Ip=10mA, Ic =100mA . 0.2 04 
See Note 4 

Ip=30mA, Ic¢=300mA 0.36 0.6 

Ip=50mA, Ic =500mA 055 08 


VceE=10V, tc=100mA, f= 100MHz- 2 










hee Static forward current transfer ratio 







VBE ~ Base-emitter voltage 





VCE (sat) Collector-emitter saturation voltage 












Small-signal common-emitter 
Inge| 


forward current transfer ratio 
Common-base open-circuit Vcp=10V, Ie =0, . f= 140 kHz, 
See Note 5 

Veg =0.5V, 


See Note 6 


xe) 
7 


Co 
mo output capacitance (1 transistor) 



















Common-base open-circuit f = 140 kHz, 


o 
a 
xe) 
=n 





input capacitance (2 transistors in parallel) 


_ NOTES: 4. These parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 2%. 
5. For measuring Copy, the emitter terminal of the transistor under test and all terminals of the other transistors are open. 
6. For measuring Cjpo, the base terminals are connected in parallel. The emitter terminals of the transistors not under test and all 


the collector terminals are open. 


switching characteristics at 25°C free-air temperaturet 


PARAMETER TEST CONDITIONS! UNIT 
















td "Delay time ic = 500 mA, 1g(1) = 50 mA, 
tr Rise time VBE(off) = —0.9 V, Ry = 28.72, 
tan Turn-on time Cy = 15 pF, See Figure 1 
ns 


lc = 500 mA, 1B(1) = 50 mA, 
1B(2) = —50 mA, Ry = 28.7.2, 
Cy = 15 pF, 


- Storage time 















Fall time 


Turn:off time See Figure 1 


TTest conditions and limits apply separately to each transistor unless otherwise noted. The terminals of the transistors not under test are open 


during the measurement of these characteristics. 


t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 





3-218 TEXAS _INSTRUMENTS 
: Sanat ete TEXAS 75222 





CIRCUIT TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 


a I eS OA 


PARAMETER MEASUREMENT INFORMATION 


0.1 uF 






INPUT 
Ci. (See Note B) 








—0.9 V 


TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: oA. 3 The input waveform is supplied by a generator with the following characteristics: Zout =.50 2, ty < 10 ns, t¢ < 10 ns, _ 
ty * 100 ns, duty cycle < 2%, a ae: . 
B. Cj includes probe and jig capacitance.’ 


FIGURE 1—SWITCHING CHARACTERISTICS 
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-. TYPICAL-CHARACTERISTICS. 


STATIC FORWARD CURRENT TRANSFER RATIO 


ae BASE-EMITTER VOLTAGE 


EMITTER CURRENT vs 
COLLECTOR CURRENT 





VcsB =1V 

ce) See Note 4 
: TN 
joa 
: ql 7 
c Pet] © 
© yp o 
PCa Cg 
e LAC ee - 
@ 
5 ilil ill: 

| com 
2 Ht os 
S ip 1 | : g 
é (| 3 
: ll : 
& rca) 
b > 
! Hill 
LL 
: wail a 

1 2 #4 710 20 40 100 400 1000 4%’ 20 40 = 70 100 1000 
le—Emitter Current—mA Ic—Collector Current—mA 
FIGURE 2 a | FIGURE 3 
oo ft , NORMALIZED COLLECTOR-EMITTER 
COLLECTOR-EMITTER SATURATION VOLTAGE BREAKDOWN VOLTAGE 


VS 
BASE-EMITTER RESISTANCE 


EL | | 
| 

LTT PATTIE PE 
PT TEI EET 
A 
A 
a | 
Eh 
PL TT 


vs 
COLLECTOR CUR RENT 


1.2 












— Ic = 100 HA 
TA = 25°C 







1.0 


0.8 






0.6 













VCE(sat)—Collector-Emitter Saturation Voltage—V 





Normalized Collector-Emitter Breakdown Voltage—V(BR)CER 


0.4 
ee LL TEI TE 
Sat tacos | [| i 
Pe es : ea - = | 
pee iil ET (LLCO PTE 
10 70 100 400 1000 0.1 02 040.71 2 4 710 20 40 100 
I¢—Collector Current—mA . Rpe—Base-E mitter Resistance—k& 
“FIGURE 4. 58 ee ata a Hh | ere? 


NOTE 4: These parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 2%, 
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TYPICAL APPLICATION DATA 


The SN75308 two-by-four transistor. array is designed to perform the word-line drive or select fonction for median 
current, high- speed, read-only memories organized in the word-oriented (2D) or linear-select configuration. Such 
memories use magnetic. memory elements such as plated wires, planar thin-films, transformers (as in a braided -wire 
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, capacitors, or diodes. The 
typical organization of a word- oriented ROM is shown on the SN75303 data sheet; a base. and emitter selection. 
technique is shown below, A similar selection circuit can be used with the SN75303. althougt. with it the SN75451" s. 
need not be paralleled. 


~ TO MEMORY WORD LINES 


ass 





ENABLE { : 
SN74154, 
‘USED AS 


-BASE-ADDRESS 
“DECODER 














- TO.OTHER - 
BASE DRivers | SN74H40 


ee ne | page paivens 
| Le Seed 





BASE JE 









-§N75308’s 
AS REQUIRED 











| 600-mA(max) 4 
EMITTER DRIVER | 


ae ewasued os 
EMITTER J —4_ 
ADDRESS  —— 


schematic. 


“$N74154 
USED AS 

EMITTER-. 
ADDRESS _. 
DECODER - 

















TO OTHER 
‘EMITTER 
DRIVERS | a ee 
‘AS , 
REQUIRED 













SN75451 
‘| AS SHOWN | a 











Bos Ee eae yc Wie eo aor ate C1-3  C2+3 Cte C224 
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TEXAS INSTRUMENTS. ee eee 
_ INCORPORATED ore ™ , 


"SYSTEMS 
* SINTERFACE CIRCUITS 








PERFORMANCE 


fast switching times 

400-mA output capability 

internal decoding and timing circuitry 
dual sink/source outputs 

output short-circuit protection | 


EASE OF DESIGN | 


TTL or DTL compatibility 
eliminates transformer coupling 
‘reduces drive-line lengths | 

increases reliability 

minimizes external components 
choice of flat or dual-in-line packages 


description 


~The SN75324 is a monolithic memory driver with 
decode inputs designed for 
memories. The device contains two 400-milliampere 
(source/sink) switch pairs, with decoding capability 
from four address lines. Two address inputs (B and C) 
are used for mode selection, i.e., source or sink. The 


other two address inputs (A and D) are used for | 


switch-pair selection, i.e., Output switch-pair Y/Z or 
W/X respectively. 


The sink circuit is:composed of an inverting switch 
with a transistor-transistor-logic (TTL) input. The 
‘source circuit is an emitter-follower driven from a 
TTL input stage. 


The SN75324 is characterized for operation from O°C - 


to 70°C. 


| TRUTH TABLE 
INPUTS OUTPUTS 
ADDRESS . | 
Elric} w | 





” 
O 
Cc 
Po] 
2) 
m 
” 


2) 
mn 
ail 






ge 
2/3 |x| 
nT | xX 
33/2 |3/3|< 
A nn/nj< 
“in 





2. Not more than one output is to be allowed to be 
ON at one time: When all timing inputs are at a 
logical 1, two of the address inputs must be at a 
logical O. . 


use with magnetic 








CIRCUIT TYPE SN75324 


MEMORY DRIVER WITH DECODE INPUTS 








“SERIES 75 MEMORY DRIVER — 


_ J CERAMIC DUAL-IN-LINE. PACKAGE (TOP. VIEW) 
OUTPUT OUTPUT souRce OUTPUT OUTPUT 7 
GND Zz. YY  COLLEC. XW 
2 (SINK) VCC :(SOURCE) TORS (SOURCE) (SINK) 


44 1]13 | 


F ? ADDRESS 
INPUT D 






TIMING INPUTS 


'N PLASTIC DUAL-IN-LINE PACKAGE (TOP. VIEW). 


OUTPUT 


» OUTPUT SOURCE OUTPUT OUTPUT 
; x : 


Zz Y _COLLEC Ww 
(SINK) Vee (SOURCE) TORS (SOURCE) (SINK) GND 


ADDRESS”. 
ANPUT 0 


OUTPUT = = 
Ww 
(SINK) 


OUTPUT OUTPUT SOURCE OUTPUT 
2 Y COLLEC. x 


(SINK) Vcc (SOURCE) TORS (SOURCE) GND” 


ADDRESS 
INPUT D 


— TIMING INPUTS. 


_ ADDRESSINPUTS — 


NC —No internal connection 
GND 1 and GND 2 are to be used in parallel 
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CIRCUIT TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 





logic definition 
Standard positive logic applies with the following definitions used for specifying digital-level signals: 


LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 


absolute maximum ratings over operating case temperature range (unless otherwise noted) | 


Supply voltage Vec (See Note 1) .......... Poured ee re re Lee ae daa Skea “i AE 
Input voltage (See Note 2)... pe kee he ee ee ee ee be ee Ne abate pee BES 5.5 V 
Operating case temperature range ............-.. bide ueanecrae bande Geet erecta ee ee Po? O°C to 70°C 
~ Continuous total power dissipation at (or below) 70°C case temperature ..... he ae es pea as a se 800 mW 
Storage temperature range. 23:6 ek oe ce ee ee cea eee tw nnd ooh, ad eee ) 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. Input signals must be zero or positive with respect to network ground terminal. 





electrical characteristics (unless otherwise noted, V.. = 14 V,T. = 0°C to 70°C) 


FIGURE TEST CONDITIONS 
















PARAMETER 


MIN TYPt MAX 


U 







input voltage required to ensure 


Vin() 
logical 1 at any input 


oe Input voltage required to ensure 
| logical O at any input 
3 Logical 1 level address input 
Finca 
current . : 
Logical 1 level timing input 
int) 
current 
Logical 0 level address input 
Vino) 
current 
Logical 0 level timing input 
'in(0) 
current 


V sat) Sink saturation voltage ence are =~ 420 mA, = §3 2 0.75 0. 85 


= st “Source saturation voltage ues ~-420 mA, R, = 47.592 0.75 0.85 
Output reverse current (off state) 


Supply current, all sources and 
sinks off 















Supply current, either sink selected 


~ Supply current, either source 
selected 


Tt These typical values are at To? = 25 C. 


: <| <[2 
| a 
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switching characteristics, V_. = 14 V, T. = 25°C 









PARAMETER TEST CONDITIONS MIN. TYP. 
Ce, fen cad delay time to logical pais | Aiaeee wae 
evel, source output 

t Propagation delay time to logical Ria = 500 a 

pd(O) 0 level, source output [eee es be ead ae 
t Propagation delay time to logical 

pal) 1 level, sink output ee Ry =53 Q2, 
t Propagation delay time to logical Cy = 20 pF 

pd(0) 0 level, sink output Ee eee! 
t, Sink storage time ee ad 
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thermal information 


The SN75324 is designed to be used at a case temperature not to exceed 70°C. Under this condition, infrared micro- 
radiometer and x -ray studies indicate that a safe punetion Refnpetaeate is maintained under specified worst- case con- 
ditions. 


SN75324 circuits should be mounted so that minimum thermal resistance is achieved. A thermal compound should 
be used between the bottom of the flat S package and a heat sink. This, in conjunction with unrestricted forced-air 
flow across the heat sink and package, has been found to adequately satisfy thermal requirements. No thermal com- 
pound is required with the dual-in-line package. Air flow should be across the short dimension of either package. 
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schematic — 
2VCC 
| ° OUTPUT W | 
(SINK) 
: P E - ; 
TIMING) Fo 
INPUTS} Go 
OUTPUT X 
9 (SOURCE) 
| 7 COLLECTORS 
pacinidnaey MODE SELECT ~ 
INPUTS (SOURCE/SINK) , 
| 7 | beco— o OUTPUT Y 
SWITCH-PAIR (SOURCE) 
SELECT 7 . 
, — 
—© OUTPUTZ 
(SINK) - 
-© GND 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitsT 
TEST TABLE FOR 1,,,,0) 












| crounn | tio 
APPLY 3.5 V linto) 
B.C,E,FandG | Aandd | A 
[A.8,C.D.Fondé@ |e 
[A,8,C.D.EandG [Ft 
A.8,C,0.EandF | 6 








Ee 
ied 
PE 
Ese all 
La 





NOTES: 1, Check Vj,_(7) and Vin(o) Per Truth Table. 
2. Measure !jn(Qg) per Test Table. 


3. When measuring 1tj7(1), all other inputs are at ground. Each input is tested separately. 


FIGURE 1 — Vinio), Vin(1)- lin(o)- lin(1), and lo¢¢ 








SOURCE i 
COLLECTORS 










O) “95 “0+ 23V 
| Bs 
BS 15 W (noninductive) 
() 0+ 13V 
+5V SEE 
TRUTH 
TABLE 
+3V 


NOTE: This parameter must be measured using pulse techniques. ty = 500 ns, duty cycle < 1%. 


FIGURE 2 — V5) 


t Arrows indicate actual direction of current flow. 
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d-c test circuits t (continued) 


0. +23 V 
53 2 
15 W (noninductive} 












SOURCE 
COLLECTORS 





eee 


NOTES: .. Ground A and B, apply 3.5 V to C and D, and measure Icc (output W is on). 
. Ground B and D, apply 3.5 V to A and C, and measure Ic¢ (output Z is on). - 
. Ground A and.C, apply 3.5 V to B and D, and measure Icc¢ (output X is on). 


. Ground C and D, apply 3.5 V to A and B, and measure icc (output Y is on). 


BON = 


FIGURE 4 — log (ONE OUTPUT ON) 


+ Arrows indicate actual direction of current flow. > 
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7 » PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


( ; : 
+5 VE TIMING INPUTS ; 
| - Ve iG on nani 
: SOURCE 1 
COLLECTORS Say 


53 2 
ry 15 W (noninductive) 
0 +13 V 
“ |  TID33 


ia) Si > > OUTPUT X 


+5 V 








TEST TABLE 


———  500ns —! 





he te | : 

| a . 
poe as ae he pao) i 
| . ~ - 





OUTPUT 
XORY 






VOLTAGE WAVEFORMS 


NOTES: 1, The input waveform is supplied by a generator with the following characteristics: ty = te = 10-ns, duty cycle < 1%, and Zour ~ 50 9. 
2. When measuring delay times at output X,apply +5 V to input D,and ground A. When measuring delay times at output Y, apply +5 V 

— to input A,and ground D, 

3. Cy) includes probe and jig capacitance. 


4, Unless otherwise noted all resistors are 0.5 W. 


FIGURE 5 — SOURCE-OUTPUT SWITCHING TIMES. . 
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PARAMETER MEASUREMENT INFO RMATION 


' 
4 TIMING INPUTS 
E 


switching characteristics 





+5 V 


OV. 


OUTPUT 










+23 V 
53 (2. , 
15 W (noninductive) 
+13-V 

0 +3V 
~ OUTPUT 










=) 
3s 






4a 


VOLTAGE WAVEFORMS _ 


NOTES: 1. 


apply +5 V to input A,and ground D, 


3. Cp includes probe and jig capacitance. 


PRINTED IN USA. | 
TI cannot assume any responsibility for any circuits shown 
of pepeesent that they are free from patent infringement. a 


TEXAS. INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. © 





The input waveform is supplied by a generator with the following characteristics: ty= t= -10.ns, duty cycle S <4 1%, Zout ~ 50 2. 


2.. When measuring delay times at output W, apply +5 V to input D,and ground A. When measuring delay times at output Zs: 


FIGURE 6 — SINK-OUTPUT SWITCHING TIMES 





TEXAS INSTRUM ENTS. 


INCORPORATED | 
POST OFFICE BOX 5012 ¢ DALLAS. TEXAS 75222 


3-229 


3-230 


SYSTEMS 
INTERFACE CIRCUITS | 


CIRCUIT TYPES SN55325, SN75325 
MEMORY DRIVERS 





SERIES 55/75 MEMORY DRIVER 
featuring 





PERFORMANCE 
~@ 600-mA Output Capability 
e Fast Switching Times 
© Output Short-Circuit Protection 
e Dual Sink and Dual Source Outputs 


_@ Minimum Time Skew between 
Address and Output Current Rise 


@ 24-Volt Output Capability 


description 
The SN55325 and $SN75325 are monolithic 


integrated circuit memory drivers with logic inputs 
and are designed for use with magnetic memories. 


The devices contain two 600-milliampere source- . 


switch pairs and two 600-milliampere sink-switch 
pairs. Source selection is determined by one of two 
logic inputs, and source turn-on is determined by the 
source strobe. Likewise, sink selection is determined 
by one of two logic inputs, and sink turn-on is 
determined by the sink strobe. This arrangement 
allows selection of one of the four switches and its 
subsequent turn-on with minimum time skew of the 
Output current rise. 


When Rint Gnd node R are paniesied together, the 
amount of base. drive available for the source-1 or 
source- 2 output ‘transistor is set internally by a 
575-ohm: resistor. This methad provides adequate 
base drive for source currents up to 375 mA with a 
Vcec2 voltage of 15 volts or 600 mA with a Vcc? 
voltage of 24 volts. - 


When source currents greater than 375 mA are 
required, it is recommended that a resistor of the 
appropriate value be connected between Vcc2 and 
node R and Rint Must remain open. By using this 
method the source base current may usually be 
regulated within +5%. An advantage of this method 
of setting the base drive is that the power dissipated 


by this resistor is external to the package and allows. 


the integrated circuit to operate at higher source 
currents for a given junction temperature. 


EASE OF DESIGN 
Source Base Drive Externally Adjustable 
TTL or DTL Compatibility 
Input Clamping Diodes 


Transformer Coupling Eliminated 
Reliability Increased 
Drive-Line Lengths Reduced 


Use of External Components Minimized 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


SOURCE W $1 $2 
COLLECTORS Vv 
: STROBES 


See truth table 





positive logic: 


TRUTH TABLE 
OUTPUTS 
SOURCE | SINK 
w xX] Y Zz 





irrelevant 


H = high level, L = low level, X = 


NOTE: Not more than one output is to be on at any one time. 


Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to Vcc. This 
_ arrangement provides protection from voltage surges associated with switching inductive loads. 


The SN55325 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75325 


is characterized for Operalign from 0°C to 70°C. 
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; 
eee sd ae 
; ae 
eae a 

















25° 






Input voltage (any address or strobe input) Ss 


Continuous total dissipation at (or below) 70°C free-air temperature (see Note 2) _ 


; 25 
5 
30 30 
[a6 10128 | 07 | % 
P=65 10150 | 0510150 | °C 
ey 
ee 2 


Operating free-air temperature range 








: 
5 
00 | 


Storage temperature range | 





Lead temperature 1/16 inch from case for 60 seconds 
Lead temperature 1/16 inch from case for 10 seconds N Package 


NOTES: i, Voltage values are with respect to network ground terminal. — 
2. For operation of SN55325 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 20. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) - 


— an erent 
PARAMETER 7 ntti. TEST CONDITIONS 
__|FIGURE| Pe nyt: | 


ee Vec1 = 45V,_ Vec2 = 24V. 
a) ie es 


~$N55325.__ |___ SN75325 
























Input clamp voltage — 








1 =10 mA, Ta= 25°C 
Veci=45V,. 
Vcc2=24V 
Veer = 45V, 
lo=0 
Voc1=45V,__ 
‘Moc? =15:V, 

4 R= 24 92, 
source). © 600 mA, i 
See Note .3 o 
Vec1=45V,. 
1 Vcc2'= 15 V, 
RL = 24Q, 
Isink} = 600 mA, 
See Note 3 ae 


Source-collectors terminal 
Voff) - 





off-state current 





VOH © High-level sink output voltage eH 


















Source outputs | 



















Visat) Saturation voltage: — 





Sink outputs re 









TaA= 25°C 


























Input current at maxi address inputs | : 
| mum input voltage ; 
cre | High-level input | address inputs | 
a. Supply current, all from Vcc 1 | 
ICCloff) 
ager: 


Vcc = 24V, 







Vec1=55V,- 
Nye 2aMe eg Re 
Vecl=55V,..—.-:«*Veca =24V, 
ViSOIV ee cee 

Voor = 85V 
Tas WC. 
Vec1-55vV, 
\(sink) =50 mA, - 
Vec1 =55V, 
“‘Usource) = SOMA, . Ta = 26°C 


: Veen STAY, 














~Mcc2 = 24V, 






sources and sinks off | from Vcec2 - 


Supply current from Vcc1. 
1cc1 
either sink on 


| Vec2 = 24V, 
Supply current from Vcc2, —s 


T= 2526. 








C 
Icc2 






either source on 


TAI typical values are at Tp = 25°C. 
ENot more than one output is to be on at any one time. a - %, 
-NOTE 3: These parameters must be measured using pulse techniques. ty, = 200 ps, duty cycle < 2%. 
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switching characteristics, V¢c1 = 5 V, TA = 25°C 


| ten 
o tTLH. 
tne | 
ae _| 











TEST 


| TEST CONDITIONS 
FIGURE tak 









Vec2=18V, RL = 242, 
CL = 25 pF 















— RL F1kQ, 


ts - 


PAPE 





Tteoy = propagation delay time, low-to-high-level output 

_ tppy_ = propagation delay time, high-to-low-level output 
a try = transition time, low-to-high-level output 
tHe = transition time, high-to-low-level output 

t, = storage time 
schematic 


Vcc! © 


9 Vec2 


; » SOURCE 
ed COLLECTORS 
ADORESS AO | he 
O OUTPUT W 
a Z hm) 


——-42 NODE R 


© OUTPUT X 


ADDRESS @ O 


OOUTPUTY. 
ADDRESS ¢ © 


STROBE $20 
<Q OUTPUT Z. 


ape yee | 


Component values shown are nominal. 





...Vce bus 
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PARAMETER MEASUREMENT IN FORMATION | 


24V 


d-c test circuitst 






+ 
Noff) 








FIGURE 1-I(off) 









r ti Vcc2 "SOURCE | 
COLLECTORS | 






“TEST TABLE — 








co) 
2 
iw) 
L 
{bp ————— 





4.5V 


FIGURE 2—Vj4y AND Von 


T Arrows indicate actual direction of current flow. — 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued)t 
15 V 


Ri = 242 









int | V0C2 SOU AcE ! 
COLLECTORS | 


45V 
SEE 
TEST \(source) 
TABLE oo 


0.8 V 





NOTE A: These parameters must be measured using pulse techniques. ty, = 200 ys, duty cycle < 2%. 


FIGURE 3—Vi, AND SOURCE Vat) 





15 V 





- R Rint__|VCC2 souRCE 
COLLECTOR 
| Ons OPEN 
lA 
aa ae 
Pi | 3 
asl bee a 7 be 
I= 
1kQ an Ry = 2422 
nye 
| \ | 
le Y O J Hsin) 
: a 
eS Pe, 
| TEST a 
45V i) a : Visat) 
l ' 
ae 2 en GNP 


45V 
NOTE'A: These parameters must be measured using pulse techniques. ty, = 200 ps, duty cycle < 2%. 
FIGURE 4—Vi, AND SINK Vat) 


T Arrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 


: a < . : tT 
d-c test circuits (continued) 2 TEST TABLES 






eH 


APPLY V, =55 V, 

Vec2 source MEASURE I __ 

OPEN APPLY Vj = 2.4 V, 
MEASURE IH 


COLLECTORS | 


‘SEE 
TEST 
TABLE 









APPLY V, = 0.4V, 
MEASURE 1), 
APPLY 1); =—10 mA _ 
MEASURE V, __ 





55V 
(4.5 V FOR 





A,S1,B, C, $2 


FIGURE 5—-Vj, ty, yu, AND 





24V 


ICC2 (off) 


+-— 


OPEN 





Piecriot 


55V 


FIGURE 6—!c¢14 (off) AND Icc2(off) 


Tt Arrows indicate actual direction of current flow. — 
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) SARAMETER MEASUREMENT INFORMATION, 


d-c test circuits (continued) t 
; 24V 





c Rint Vcc2 source 
COLLECTORS 









GND [GND | OPEN | I(sink) 


'(sink) = 50 mA 


FIGURE 7—I¢¢1, EITHER SINK ON © 





24V 


|'oce 


4Vcc2 SOURCE | 
covcectors ! 









| Nsource)= —-50 mA 





OPEN 





FIGURE 8—Icc2, EITHER SOURCE ON 


T Arrows indicate actual direction of current flow. 
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ar PARAMETER MEASUREMENT INFORMATION 
switching characteristics — Py tt. See a 7 | et gh 








AL = 2402} 
a oy Vec2 Source * 
COLLECTORS ! SOURCE 


fuids © COLLECTORS 





PULSE — : 
GENERATOR 
See Note A 


9 OUTPUT Y. 





o OUTPUT Z 


AN Cy = 25 pF 


sv 
TEST CIRCUIT. 


| TEST TABLE 
OUTPUT UNDER Test |" 






| PARAMETER 


tPLH and PHL 






“Sou rce collectors 


| TPLH, PHL, 
STLH. PTHL. © 
















Sink output Z 


£10.08 fo—of 


— OUTPUT 


“VOLTAGE WAVE FORMS 


NOTES: A. The pulse generator has the following characteristics: Zout* = 50 $2, oa hae < 1%. 
8. CL includes probe and j jig capacitance. 


eee e etcnina van 





TEXAS NST RUM ENTS oe yD oe eS ee 
INCORPORATED Pee a 
“Post OFFICE BOX $012 « DALLAS, TEXAS 78222 


CIRCUIT TYPES SN55325, §n75325° 
‘MEMORY DRIVERS 


Ps 








PARAMETER MEASUREMENT INFORMATION 
switching characteristics < Pe a 
mv 


Plt Ligh “veer Source 7 
Poy wn coucectors | 


PULSE . -— ‘ nl OUTPUT 
GENERATOR | , | DL ES ee 
See Note A , 


OOUTPUT 





TEST CIRCUIT 


_TEST TABLE 
Source output WwW i | B, c,D, and §2 
- Source output Kose _A,C,.D, and $2 






















Gin and trHL 


jo—el— <10 ns : e——e}— <10 ns ae 






OUTPUT 


l VOL 


TLH leo | kee TH 
ia VOLTAGE WAVEFORMS = 


NOTES: A. The pulse generator has the following characteristics: Zo 44 = 50 $2, duty cycle <.1%.:, 
B.C. includes probe and jig capacitance. 


FIGURE 10~TRANSITION TIMES OF SOURCE OUTPUTS. 
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TYPICAL CHARACTERISTICS 


OFF-STATE CURRENT INTO SOURCE COLLECTORS HIGH-LEVEL SINK OUTPUT VOLTAGE 
vs VS ; 
FREE-AIR TEMPERATURE | | FREE-AIR TEMPERATURE 








. Vec2 =24V 
Io = 0 - 
_ See Figure 2 


























i(of¢) Off State Current—HA ; 











VoH—High-Level Sink Output Voltage—V 








LTE TUTTI 


LTTE PSE 





1 . 0 5 
-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 2% 50 75 100 125 
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—°C. 





FIGURE 11 FIGURE 12 


SOURCE OR SINK SATURATION VOLTAGE 
vs 


SOURCE CURRENT OR SINK CURRENT 


45V 
Vcoc2= 15 Vv 
Rexr—See Below i 
Ry, ~See Below 
See Figures 3 and 4 


V{sat)—Source or Sink Saturation Voitage—V 


é 350 22 
Re 48. 41° 36° 31 28. 26 2422 
Ss ee ES NS SS ae nS et 





0 
250 300 350 400 450 500 550 600 650 


~—! (source) OF (sink) Source Current or Sink Current~mA 


FIGURE 13 
SOURCE OR SINK SATURATION VOLTAGE . SUPPLY CURRENT, ALL SOURCES AND SINKS OFF 
vs . vs 


FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
ee So) esl 
Vec2= 15 Vv 
(Source) OF \Sink) =! aan 
See Figures 3 and 4 
rs at naeee 
al a 


a 
ess = mee 
mA. 
(= 600 ss 328 Sb 


2 
a) 


Vec1= 5.5V 
Voc2= 24V 
See Figure 6 


ad 
a 





id 
a 


° ° 
n re) 
nhc 
wp]? 
3\3 8 
343 
Py) s 
aia 
cer ys 
¥ ie ie 
BLS 
VN 
'cc(oft}—-Supply Current—mA 


Visatj—Source or Sink Saturation Voitage—V 
« °o 
& 





rane 0 . 
—-75 -50 -25 0 25 50° 75 100 125 -~75 -80 -25 0 28 680 75 100 125 
Ta—Free-Air Temperature—"C _ ; Ta—Free-Air Temperature- : Cc 


FIGURE14 > | | FIGURE 15 
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TYPICAL APPLICATION DATA 
balanced bipolar logic-line driver | 


The circuit shown in Figure 16 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used. in 
transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt supply; however, 
the output drive may be increased by raising the supply voltage to the source collectors. The circuit features a tri-state 
output which is off during the absence of data, thus not dissipating high power. It provides a balanced drive circuit 
giving maximum noise immunity when used with the proper line receiver. Large drive levels can be used to further 


increase noise immunity. The circuit is capable of driving twisted-pair lines of several miles in length or low-impedance 
coaxial lines. | 






Vcc2 SOURCE 
coLLectors t 





OUTPUT WZ 


Ry = 100 82 
TTL 

DATA © 

INPUT 


“a i 
1 

] 

| | 

t SN74121 } 


See ne ae GND 






1kQ 


5V 


TEST CIRCUIT 


TTL , 
INPUT , | | 


OUTPUT 
WZ TO XY 





VOLTAGE WAVEFORMS 


TR and C are adjusted to give the desired bipolar output pulse width. 


FIGURE 16—BALANCED BIPOLAR LOGIC—LINE DRIVER 
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TYPICAL APPLICATION DATA 


In memory-drive applications the SN75325 (or for full-temperature operation, the SN55325) can be connected in any 

of several ways. Typically, however, sources and sinks are arranged in pairs from which many drive-lines branch off as 
shown in Figure 17. Here each drive-line is served by a unique combination of two source/sink pairs so that a selection 
matrix is formed. To select drive-line 13, SN74154 No. 1 must be set to 3 (with mode select high), enabling source X of 
SN75325 No. 2 to drive lines 12 through 15, and SN74154 No. 2 must be set to 2, providing a sink at Y of SN75325 
No. 4 for drive-line 13 only. Alternatively, to drive current in drive-line 13 in the opposite direction, only the mode- 
select voltage would be changed from high to low. The size of such a matrix is limited only by the number of drive-lines 
that a source/sink pair can serve. This number in turn depends on the capacitive and inductive load that each drive-line 
of the particular system imposes on the driver. A 256-drive-line selection matrix is shown in Figure 18. These 256 drive- 
lines are sufficient to serve (256/2)2 = 16,384 individual cores. | 


THIS 4 X 4 GRID OF SOURCE-SINK 
PAIRS FUNCTIONS AS A MATRIX 
TO SELECT ONE OUT OF 16 ORIVE-LINES 


DRIVE LINE NO. / \. 
AND 


DRIVE-LINE. - 









ae 



















I (otte 3p 
DECODER) gb 


= 


raat 


5 ENABLE © 







TIMING: @ 
STROBE 
' a 
a 
33%) 
os ° . 
° wi 
x ao 
Bye 
wi ie 
2 a 
5/12 
11a 
© v6 sw7a0a } 
MODE SELECT t ij 






SOURCE. = 
STROBE 





‘TIMING STROBE 
(FY 


MODE SELECT | “y 66 00 5 6 ane 
(SOURCE/SINK) : : ; ENABLE TIMING - 


I STROBE Pp ee 
feebhte 
To — | 


SOURCE-STROBE TOADDITIONAL:  « 
-INPUTS SINK-STROBE 
: ‘2 INPUTS 





NOTE A: This optional mode-Select and timing-strobe technique can be used in place of the SN7440 mode-select and'SN74154 timing-strobe 


when minimum time skew is desired. _ 


FIGURE 17—SN75325 USED AS A MEMORY DRIVER 
TO SELECT ONE OF SIXTEEN DRIVE LINES 





INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


TEXAS INSTRUMENTS = —s«322. 


e2eSZ4 Svxat ‘'SYTIVO0 *, 210S XO@ 3901450 LSOd 


GALVYOdHOONI 


SLNAWNULSN] SVXAL 


Cvce 








DETAIL A 
2 710126 ; 
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Line | , 
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DETAILA 3 
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ee a mn 
DETAIL A § 
| oe | 
F ca 
DETAIL A 
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DETAILS A 


$N75325°. 
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DETAILA 


DETAIL ra} 
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LDETAILA ne 


DETAIL f A 


ant nee NE BUS 
CIRCUIT REQUIREMENTS: LINE 7 eracc 
16 °SN75325 
aes ih 1/2 TID134 
1/2. -SN7440 


32. T1D126\_ DIODE 

8 TID134f ARRAYS 

” 32 ~1N4067 DIODES 
16,384 MEMORY CORES 


eee a ee 
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! DETAIL B 


ONE DRIVE- 
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DETAIL B 
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DETAIL C 





56 DETAIL B’s AND 14 DETAIL C’s CONNECTED 
{AS SHOWN AT LEFT) TO 7 SN75325's. 





ad 


SHIAIYO AYOINIIN 


VLVO NOILVOINIddV WOIdAL 


a 


GZESLNS ‘SZESGNS S3dAL LINDUID 





SOURCE SINK 1/2 V2 12 12 k 
1/2 SN75325 Ue SN ies2e $N75325 | SN75325 $N75325 | SN75325 |- 
SEE NOTE A 


NOTES: A. Outputs from one SN74154 decoder are connected to each SN75325 as shown in Figure 17. Source strobe and sink strobe from an SN7440 are “connected to each 
SN75325 as shown in Figure 17. 
B. The division of the drive-line bus into four segments reduces the capacitive load on the SN75325 driver. 


FIGURE 18—SN75325 SERVING 256 DRIVE LINES IN A MAGNETIC MEMORY 
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TYPICAL APPLICATION DATA 
external resistor calculation 


A typical magnetic-memory word-drive requirement is shown in Figure 19. A source-output transistor of one SN75325 
delivers load current (IL). The sink-output transistor of another SN75325 sinks this current. 


The value of the external pull-up resistor (Rext) for a particular memory application may be determined using the 
following equation; 


16 [Vcc2(min) — Vs — 2-2] 


Ney. ee (Equation 1) 
IL — 1.6 [Vcca(min) — Vs — 2.9] : 
where: Rext is in kQ, 

VCC2(min) is the lowest expected value of VCC2 in volts, 
Vs is the source output voltage in volts with respect to ground, 


IL isin mA. 


The power dissipated in resistor Rext during the load current pulse duration is calculated using Equation 2, 


of Asal | | | phe ne os 
PRext © ag [Vcca(min)-—Vs—2] (Equation 2) 


where: PRext is in mW. 


After eins for Rext, we magnitude of the source collector current (Ics) is erernined from Equation 3, 


los © 0.94 IL on a. : :  o oe leauence 3) 
whore! Ics is in mA. 
| As ai example, let VCC2(min) = 20 V and VL =3 V while I of 500 mA flows. — 
_ Using Equation 1, | mee | | 
| os 16 (20 — 3 — 2.2) 


ce ee tO 
ext "500 — 1.6 (20 — 3 — 2.9) 


and from Equation 2, | M 
| 500 : a 

PRext * 75 [20 — : — 2| ~ 470 mw 
The amount of the memory system current source (Ics) from Equation 3 is: | 


ee 0.94 (500) ~ 470 mA 


In this example the regulated source- output transistor base current through the external pull-up resistor (Rext) and — 


_ the source e gate is approximately 30 mA: This current and Ics comprise IL. 
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TYPICAL APPLICATION DATA 


external resistor calculation (continued) 







2 


SOURCE 
COLLECTORS 


Rext 
] R 
ONE 


( sN55/75325 
{| SOURCE 






MEMORY 
ELEMENT 


I one i 
_[SN55/75325 \ 
\ SINK ‘ 


he ie er Soy RE 


NOTES: A. Forclarity, partial logic diagrams of two SN75325’s are shown. 
B. Source and sink shown are in different packages. 


FIGURE 19° 
THERMAL INFORMATION 





SN55325 
DISSIPATION DERATING CURVE 
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a 
E 900 
& 800 
7 
ao 
@ 700 | 
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& 600 
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5 | 
o 500 
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2 400 
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(§ 200 DERATE ~ 
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70 


Ta—Free-Air Temperature—°C 


FIGURE 20 
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SYSTEMS SERIES 75450 
INTERFACE CIRCUIT DUAL PERIPHERAL DRIVERS 







PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT HIGH SPEEDS 


erformance 


@ 300-mA Output Current Capability 


3 SUMMARY OF DUAL DRIVERS 
@ High-Voltage Outputs 


DEVICE LOGIC OF COMPLETE CIRCUIT PACKAGE 
SN75450A 
SN75451A 

R 









@ High-Speed Switching 







A 
SN75452 NAND | 
SN75453 
SN75454 | == NOR 


2ase-of-design 


© Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL or DTL Compatible Diode-Clamped 
Inputs | | 





TWith transistor base connected directly to output of gate. 


e Standard Supply Voltages 
lescription - 


Series 75450 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or 
DTL logic. Typical applications include high-speed logic buffers, power drivers, relay drivers, lamp drivers, MOS drivers, 
and memory drivers. Additionally, the SN75450A may be used as a line driver. The SN75450A and SN75451A are 
functionally interchangeable with and are recommended for replacement of SN75450 and SN75451, respectively, in 
most applications which do not require the very high speed of the prototypes. The A-versions offer improved freedom 
from latch-up and diode-clamped inputs to simplify system design. They can drive lamps, relays, and memories to rated — 
levels of voltage and current without external loading capacitors. Series 75450 drivers are monolithic circuits designed 

for operation over the temperature range of O°C to 70°C. | aa ! 


The SN75450A is a unique general-purpose device featuring two standard Series 74 TTL gates and two uncommitted, 
high-current, high-voltage n-p-n transistors. The SN75450A offers the system designer the flexibility of tailoring the 
circuit to the application. : 


The SN75451A, SN75452, SN75453, and SN75454 are dual peripheral AND, NAND, OR, and NOR drivers | 
respectively, (assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n— 
output transistors. ae oo 
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~ SERIES 75450 
‘DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN75451A 
SN75452 
SN75450A 
SN75453 
| SN75454 
Collector-base voltage 


| Collector-emitter voltage (see Note 3) . 3 


















| Supply voltage, Voce 
Input voltage (see Note 1) 
interemitter voltage (see Note 2) 
Vcc-to-substrate voltage 






ic 
of. of of 3 | 3 3 2 


| Collector-to-substrate voltage 




















Emitter-base voltage 
Output voltage (see Notes 1 and 4) 


_Gontinuous collector current (see Note 5) 


NOTES: 





. Voltage values are with respect to network ground termina! unless otherwise specified. . 
» This is the voltage between two emitters of a multiple-emitter transistor. 


1 

2 
3. This value applies when the base-emitter resistance (Ree) is equal to or Jess than 500 2, 
4. This is the maximum voltage which should be applied to any output when it is in the off state. 
5. Both halves of these dual circuits may conduct rated current simultaneously. 


recommended operating conditions (see note 6) 


V 


Supply voltage, Vcc PS, . . 4.75 5 5.25 
Operating free-air temperature range, Tp | 0 25 70 


NOTE 6: For the SN75450A only, the substrate (pin 8), must always be at the most-negative device voltage for proper Operation. 
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CIRCUIT TYPE SN75450A 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





schematic 
N 3 
DUAL-IN-LINE PACKAGE (TOP VIEW) 





‘GND: 


positive logic: Y = AG (gate only) <a 
8 C=AG (gate andtransistor). 





Component values shown are nominal 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) — 









- PARAMETER | 

a Cte Se FIGURE | 

+ High-level input voltage oo — 

|. -- Low-level input voltage 


Voc = 4.75 V, 


- Low-level ‘ou tput voltage 
oe lot = 16mA 


‘input clamp voltage — cae © ee oa 


are She Ae AGH, aE Voc =4.75V,_ 
High-level output voltage _ ey ee me ; 
3 


Input current at maximum input voltage 


Low-level input current ee > 


uae Vec=5.25V, Vi=8V 


5  Short-circuit output current? 
-lecH: Supply current; high-level output 
| -lcci Supply current, low-level output 


t All typical values at Veg = 5 V, Ta = 25°C. 


=Not more than one output should be shorted at a time. 
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CIRCUIT TYPE SN75450A es 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors | 






______PARAMETER UNIT 
VIBR)CBO  _— Collector-Base Breakdown Voltage ~ 
ViBR)EBO —_Emitter-Base Breakdown Voltage 















Mce =3 V, 
Ta = 25°C 
VceE=3V, Ic = 300 mA, 
Ta =25°C 
VceE=3V, 
Ta =0°C 

Vce =3V, 
TA= o°c 


B ’ C 


: ig =10mA, ic = 100 mA . 
V Collector-Emitter Saturation Volta See Note 7 
oe HE : © [tp=30mA, Ic =300mA 


TAII typical values are at Voc = 5 V, Ta = 25°C.. 
NOTE 7: These parameters must be measured using pulse techniques, ty = 300 us, duty cycle < 2%. 


Ic = 100 mA, 


















Static Forward Current Transfer Ratio 














Ic = 100 mA, 





Ic = 300 mA, 








0.25 0.4 


05 0.7 


ae — 





switching characteristics, Vcc = 5 V, Ta = 25°C 
TTL gates 

FIGURE 

- Propagation delay time, 

low-to-high-level output 


TEST CONDITIONS MIN TYP MAX | UNIT 


(MIN TYP MAX | UNIT 



























tPLH py ane 2 

C, = 15 pF, R_ = 400 2 
Propagation delay time, 7 i L 
tPHL 





high-to-low-level output 


output transistors ne 8 


TEST ho | 
ss PARAMETER TEST CONDITIONS# oe: 
| FIGURE , ) 
tg Delay time : . ; | 
. | Ic = 200 mA, IB(1) = 20 mA, 


ty Rise time 






IB(2) = 40 mA, VBE(off) = —1V, 
CL=15pF,  R_=502 










ts Storage time 





gates and transistors combined 


an - PARAMETER add TEST CONDITIONS? 
_ | FIGURE 


Propagation delay time, 
tPLH oo 
low-to-high-level output 


Propagation delay time, 











fe ar | 
PHL. high-to-low-level output Ic = 200 mA, CL = 15 pF, — 


Ri =502 






i, Transition time, - 
_ low-to-high-level output 





Transition time, | 





t 
THL high-to-low-level output 


+ Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. . 
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CIRCUIT TYPE SN75451A 
“DUAL PERIPHERAL POSITIVE-AND DRIVER 





schematic (each driver) 7 logic | 4 Pas ca ih 
gs ee a ee DUAL-IN-LINE PACKAGE (TOP VIEW) _ 


_ TRUTH TABLE. . oe 


L LIL {on state) | : 
L HIL (on state) 4 
H LIL (on state)| ~~ 





: H = high. level, L =lowlevel — - 





Component values shown are nominal 


positive logic: Y=AB 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER | ~~ «|_| TESTCONDITIONS §=—s|. MIN. TYPt MAX [UNIT]. 


‘ High-level input voltage 
|. Low-level input voltage. : —L. a —— 
____Input clamp voltage " ee | Veco = 4.75 V, -1y=—12mA 

ee | : — mee ORE: Vcc= 4.75 V, | 
_| You = 30V 

/ Veo = 4.75 V; 

lo = 100 mA 

Vcc = 4.75 V, 
c a ae __| tor = 300ma 
ae tpt cutfent at miaximuty input voltage. ee Veox 5.25 V, 


2 & High- level output current As 


: Low-level output voltage 


_ High-level input current. ee Vcc = 5.25 V, © 
| Low-level input current. — : a 
Supply current, high- level: ‘output a ‘ ae Bee eee EM EG 6.25 Veo oN p= 





See fellate level outeuy 
tan. typical values are at Vee= 5 V, Tas 25° Cc 
svitching characteristics, s.Voo= 5 V, Tas 25° Cc 


PARAMETER Lope _S*" |. TEST CONDITIONS — 


ek {PLA aaa delay time, iow io-high: -level output 7 
> tPHL Propagation delay time, high- to-low-level output Oe te io 200. mA, oe = 16 oF, 
‘| tTLH Transition time, low-to-high-level output , ALS 50 a 


| tTHL Transition time, high-to-low-level output > 
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CIRCUIT TYPE SN75452. | 
DUAL PERIPHERAL POSITIVE- NAND DRIVER 





; ‘ve ; —— ; e ep em: 5 
schematic each driver) ra ee a eee DUAL-IN-LINE PACKAGE (TOP VIEW) 










Component values shown are nominal. 


een logic 
TRUTH TABLE 


[Win Hiahieetinpatvorage SCO 
Vit. Low-level input voltage | i eee eee 
Input clamp voltage | ie | 8 | Vec=4.75V,  ty=—12mA 
| | . | ao Vcc =4.75V, Vi_~=08V, 
VOoH = 30 V 
Veco =4.75V, Vipn=2V, 


loH ‘High-level output current 


lo. = 100 mA 


7 


7 
7 
7 
VoL Low-level output voltage 
9 


_ Input current at maximum input voltage. 


“liH. —. High-level input current fost 2 28a 


tit... Low-level input current | eee 
- | 'CCH Supply current, high-level output ~~ ols 2 
| 'ccu Supply current, low-level output — 


Tan typical values are at Vec =5V,Ta= 25°C. 





switching characteristics, Vcc =5 V, TA = 25°C 
PARAMETER as TEST CONDITIONS 
FIGURE ae Eee 


_ tPLH Propagation delay time, low-to-high-level output Od sak ae nee ce 
2 7 PTPHL Propagation delay time, high-to-low-level output ; lo = 200 mA, Cy = 15 pF, : 
| tTLH_ Transition time, low-to-high-level output © Oe ere he a ag 


-[tTHL. Transition time, high-to-low-level output 
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CIRCUIT TYPE SN75453 
DUAL PERIPHERAL POSITIVE-OR DRIVER 





schematic (each driver) 





Component values shown are nominal. 
logic 
TRUTH TABLE - 





He high level, ie = tow ievel. 


P 


DUAL-IN-LINE PACKAGE (TOP VIEW)... 


positive logic: Y=A+B 





electrical characteristics over r recommended operating free-air temperature range e (unless otherwise noted), 


| PARAMETER we 


1H “High-level input voltage 
~” Low-level input voltage ~ 
Input clamp voltage 
| Vcc = 2.78 V. ViH =2V, 


~ Al h-level Output current. ~ 
: i , P VOH = 30V 


Low-level output voltage 


paee input current at maximum input voltage : 
- “High-level input current 
rs Low-level input current © : 
4 Supply current, high-level output 
“Supply current, low-level output 


TAIl typical values are at Vcc =5V, Ta= 25°C. 


- switching characteristics, Vec=E 5V, Ta = 25°C 


PARAMETER Lf a ge ey TEST CONDITIONS _ 


|MIN TYP MAX |UNIT 


: a Propagation delay time, low-to- “high level output 


1 tpHe Propagation delay time, high-to-low-l level output) 3 low 200 mA, OL = 15, PF, . 


. tTLH Transition time, low-to-high- -leveloutput) = AL 50 ! fh: 


“ItTHL Transition time, high-to-low-level output - 
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CIRCUIT TYPE $SN75454 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 





schematic (each driver) | 7 DUAL-IN-LINE PACKAGE (TOP VIEW) 








mlogic. 
3 Pt 
® = TRUTH TABLE 
“IL LTH (oft state) | 
L H/L (on state) 


H L|L (on state) 
-|H HEL (on state) 










positive logic: Y=A+B- 





_ H = high level, L = low level 


electrical Ghar actenerits over tec mmagnden ashes free-air temperature rane (unless c otherwise noted) : 


"PARAMETER: 


High- -level input voltage 
Low-level input voltage 
‘Input clamp voltage 


H igh-level output voltage 


Vec= 4.75 V, 
lot = 100 mA 
Vcc = 4.75 V, 
lot. = 300 mA 


"Low-level output voltage 


Input current at maximum input voltage 

High-level input current’ rs 
“». Low-level input current 

» Supply current, high- level output 





“Supply current, low-level output — 
Tall typical values are at Vee = 5 v, TA xs 25°C. | 
‘switching characteristics, VOCs 5 V, TA= * 25° - 


“PARAMETER ae ee TEST CONDITIONS — {MIN TYP 


] tpLH Propagation delay tima, low t6-high-Jeval Output 


| tPHL Propagation delay time, high-to-low-level output a 2 : oe lox 200 mA, cL = 15 PF, 
| tTLH_ Transition time, low-to-high-level output © fo REL= 50 Be 


[STHL Transition time, high-to-low-level output 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 





d-c test circuits T 






I 


Each input is tested separately. 


FIG URE amid | Vou 


. VoL 


Both inputs are tested simultaneously. 


FIGURE 1Vine VoL 


OPEN 


OPEN 





Each input is tested separately. 


FIGURE 4-1), ly 





Each input is tested separately. 


FIGURE 3—Vj, IL 


- OPEN 


Both gates are tested simultaneously. 


FIGURE 6—lach: loeL 





; Each gate is tested separately. 


FIGURE 5-I9g | 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


TEST TABLE 


Vcc 
e 


| CIRCUIT | SEE 
UNDER TEST 
vest of TABLE 





*) lot xv? 
| | mi lier 
ae of ; ‘NOTE: Each input is: tested separately. 
| | | FIGURE 7-Vin, Vit. !on- VoL oe 








4.5V SEE 
CIRCUIT 
UNDER 









Vi i 
CIRCUIT-: 






OPEN 









UNDER 
_ TEST « 
; Each input: is tested separataly, 
NOTES: A. Each input is tested separately. 
B. When testing SN75453 and SN75454, input not 
‘under test is grounded. For all other circuits 
it is at 4.5 V. 
FIGURE 8-Vj, po : ee ee. FIGURE 9-1), yy 
Both gates are tested simultaneously. ; Both ais a Ladies seridtancously, 
FIGURE 10-lecH: lect FOR AND, NAND CIRCUITS 7 ea 11—IccH, Iec_ FOR OR, NOR CIRCUITS 


~ TaArrows indicate actual direction of current flow. Current into a terminal is a positive Deltas 





3254” ale oe Texas, INSTRUMENTS 
NCORPORATE 


SERIES 75450 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


witching characteristics — 


Vv 


INPUT 2.4V 
A . 


cc OUTPUT 5V 






PULSE 
GENERATOR 
(See Note A) . 









(See Note C) 





SC, = 15 pF 
(See Note B) 






TEST CIRCUIT 


bo——e]—— < 5 ns , a reas Rar | 


OUTPUT. = 


OL 


VOLTAGE WAVEFORMS 


TES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou = 60 82.. 
—B. CL include probe and jig capacitance. 
_ C. All diodes are 1N3064. 


FIGURE 12—PROPAGATION DELAY TIMES, EACH GATE (SN75450A ONLY) 
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SERIES 75450 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


INPUT —1V 10 V 


O OUTPUT 









PULSE 
GENERATOR 
(See Note A) 






0.1 uF C, = 15 pF 
(See Note B) 





TEST CIRCUIT 





OUTPUT 





VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zoy~ ~ 50 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 13—SWITCHING TIMES, EACH TRANSISTOR (SN75450A ONLY) | 
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SERIES 75450 
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PARAM ETER MEASUREM ENT IN FORMATION 


switching characteristics (continued) 


INPUT 2.4V  10V. 
: @ : @ 
SN75450A SRL = 50.2 
SN75451A 
SN75452 oe 
| eee 3 @—O OUTPUT 


PULSE 





CIRCUIT 






‘GENERATOR 
‘(See Note A) UNDER ~ 
TEST 






(See Note B) 


‘(See Note C) | | 
| 





SN75453 
SN75454__ 


-0.4V 


TEST CIRCUIT ee ae, 
—<10ns 


INPUT 
SN75450A 
_ SN75451A 
SN75453 


INPUT 
_ SN75452 
 SN75454 


OUTPUT 





os VOLTAGE WAVEFORMS 
VOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout © 50 Q. 
B. When testing SN75450A, connect output Y to transistor base and ground the substrate terminal. 


Cc. ESL includes probe and jig capacitance, 
_ FIGURE 14-SWITCHING TIMES OF COMPLETE DRIVERS. - 
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‘SERIES 754500 ts 
DUAL PERIPHERAL DRIVERS | 








jy High Level Output Voltage—V 


Vo 


Ve_e—Base-Emitter Voltage—V 


SN75450A 
TTL GATE 


HIGH-LEVEL OUTPUT VOLTAGE 
VS 


HIGH-LEVEL OUTPUT CURRENT 


—10 -15 -20 -—25 -30 -—35 
| oH High-Level Output Current—mA 
FIGURE 15 | 


SN75450A 
TRANSISTOR 


BASE-EMITTER VOLTAGE 
vs 


COLLECTOR CURRENT ~ 


r 


| 70 100 =. 200 
I c—Collector Current—mA 
FIGURE 17. 








TYPICAL CHARACTERISTICS 


he —Static Forward Current Transfer Ratio 





SN75450A 
TRANSISTOR 
STATIC FORWARD CURRENT TRANSFER RATIO 
vs 
COLLECTOR CURRENT 





100 7 : 
oc ae 
See Note 7 mz 
-80 
aa 
~ oe 
| aay 
zie 
ze 
: bald 
7 Eel 
a an 1 a 
10 20 40 70 100 200 400 
— te@-Collector Current—mA 
FIGURE 16 
TRANSISTOR | | 
COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 


Vice (sat) Collector-E mitter Saturation Voltage—V 


COLLECTOR CURRENT 
0.6 | : 





wok 1q—Collector Current—mA : 
‘FIGURE 18 | 


NOTE 7: These parameters must be measured using pulse techniques. ty, =. 300 us, duty cycle < 2%, 
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TYPICAL APPLICATION DATA. 





Y=G+1A+2A+1A*2A | ph | 
FIGURE 19—GATED COMPARATOR FIGURE 20—500-mA SINK 


—O OUT-OF-PHASE OUTPUT 


INPUT OINPHASE OUTPUT 
J 






0 -V2 






SN75450A 


THIS SIDE CAN PERFORM = 


STROBE © 
3 THE SAME OR ANOTHER FUNCTION 


FIGURE 21—FLOATING SWITCH *, 
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TYPICAL APPLICATION DATA 


5V 









B.2k2 


O OUTPUT Q 


O OUTPUT O 













SOURCE 


CURRENT 


SOURCE 
CONTROL 
1/2 T1D131 
ki ae as ri 
| 
| 
| 
| 
| 
Poses = 
SINK ] { 
-CURRENT 
_ STROBE © ao 
Contnol TO MEMORY DRIVE LINES: 





Source and sink controls are activated by high-level input voltages (Vjp4 2 2V). 


FIGURE 23—-CORE MEMORY DRIVER | 
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SERIES 75450 
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TYPICAL APPLICATION DATA 


—10 V OR NEGATIVE 
+5 V SUPPLY OF MOS CIRCUIT 
O oe 


O OUTPUT “A” 
INPUT "A’'O 


STROBE O 


INPUT “B”’O O OUTPUT '’B” 





1n759 4.7K 


FIGURE 24—DUAL TTL-TO-MOS DRIVER 


+5 














Tk 


ple 


O LINE-1 





SN75450A "PAR 
c : LINE 
INPUT 
FROM O O LINE 2 


TTe 


Termination is made at the receiving end as follows: 
Line 1 is terminated to ground through Z,/2; 
Line 2 is terminated to +5 volts through Z,/2; 

where Z, is the line impedence. 


FIGURE 26—BALANCED LINE DRIVER 


~10 V OR NEGATIVE 
+5 V SUPPLY OF MOS CIRCUIT 
O OO) 


O OUTPUT “A” 
INPUT “AQ 


STROBE O 
INPUT “B’O 
O OUTPUT “B”’ 





FIGURE 25—DUAL MOS-TO-TTL DRIVER 


INPUT”"A” © 
STROBE © 
INPUT”"B" =O 





t Optional keep-alive resistors maintain off-state lamp 
current at ~ 10% to reduce surge current, 


FIGURE 27—DUAL LAMP OR RELAY DRIVER 
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TYPICAL APPLICATION DATA 


5VO 


COMPLEMENTARY OUTPUTS FOR: 
GO/NO-GO INDICATORS 
MOS CLOCK DRIVERS INPUT O—O 
BIPOLAR RELAYS 





FIGURE 28—COMPLEMENTARY DRIVER FIGURE 29—TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR 


INPUT “A” © 
STROBE 9 


INPUT “B” O-—- 





TThe two input resistors must be adjusted for the level of MOS input. 


FIGURE 30—MOS NEGATIVE-LOGIC-LEVEL DETECTOR FIGURE 31—LOGIC SIGNAL COMPARATOR | 





CORPORAT 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


3.262 | tae TEXAS INSTRUMENTS 


SERIES 75450 
‘DUAL PERIPHERAL DRIVERS © 





TYPICAL APPLICATION DATA 





SIGNALS FROM §. 
PEAK DETECTORS 
B 





- 2s OUTPUT 





Low output occurs only when . 
inputs are low simultaneously, 


Tif inputs are unused, they should be connected to +5 V through a 1 kQ resistor. 


FIGURE 32—IN-PHASE DETECTOR 


5V0— 


5V Ra : ; 
ee 24 coast 
¥y*AB. TRANSDUCERS 
YuZAtBo 0. ee Oa 330.2) 


INPUT “A” O- aoe f 
— EE tocborh. “N25 NTC T(AtBIC 
jist Ie itt an... ~ ¥2=V1+C= AB+C 


F INPUT "cr O- 1 F 





FROM ALARM § O- 
TRANSDUCERS S 





FIGURE 33-MULTIFUNCTION LOGIC-SIGNAL COMPARATOR = FIGURE 34—ALARM DETECTOR 





PRINTED. INU. S. ‘AK 
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TYPES 2A THRU TID26A, TID29A, TID30A, 
TIDI21 THRU TID126, TID129 THRU TIDI34 
~ EPITAXIAL PLANAR SILICON DIODE ARRAYS 







CORE-DRIVER DIODE ARRAYS 





For Application With 
@ Magnetic Cores e Plated-Wire Memories 
e@ Thin-Film Memories : e Decoding or Encoding Applications 
For Use In | | 
-e@ Airborne Computers e Military Computers | 
e Industrial Computers © Peripheral Equipment 


description 


These diode arrays are multiple diode junctions fabricated by a planar process and mounted in integrated circuit 
packages for use in high-current, fast-switching core-driver applications. These arrays offer many of the advantages of 
integrated circuits such as high-density packaging and improved reliability. These advantages result from such factors as 
fewer connections, more uniform device parameters, smaller size, less weight, fewer glass-to-metal seals, and the 
elimination of pressure contacts and whiskers. 


The arrays are available in hermetically sealed, welded flat packages or in dual-in-line plastic packages. 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


_ FLATPACKAGE —_—|_—-DUAL-IN-LINE PACKAGE | 


TOTAL TOTAL 
“EACH DIODE ACH DIODE | 
DEVICE DEVICE 


TID121_ | TID122 
TID123 | TID124 
TID125 | TID126 
TID129_ | TID130 
TID133 | TID134 

































TI D22A 
TID24A 
TID26A 


8-DIODE ARRAYS (COMMON CATHODE) 
8-DIODE ARRAYS (COMMON ANODE) 
16-DIODE ARRAYS 

/ DUAL 10-DIODE ARRAYS TID29A | TID30A 
DUAL 8-DIODE ARRAYS. TID131| TID132 


[“Fesk Reverse Voltage (See Nowe 7 ~~~] | 60 | 40 | 
<i |r ara ee | 40 | ae 


Peak Forward Current at (or er 
25°C Free-Air Temperature (See Notes 1 and 2) 
Continuous Forward Current at (or below) 
25°C Free-Air Temperature (See Note 2). 


TID21A 
TID23A 
TID25A 

















































Continuous Power Dissipation at (or below) 
25°C Free-Air Temperature _ 







Operating Free-Air Temperature Range | —65 to 150° -—65 to 125 
Storage Temperature Range —65 to 200 —65 to 150 
Lead Temperature 1/16 Inch from Caso for 10 Seconds CER LA eRe OC) 


eres 
LG 
Eee 





NOTES: 1. These values apply for idocne sues duty cycle < 20%. 
- 2, The values shown for total device apply for any combination provided the ratings of individual diodes are not exceeded. 
T Derate linearly to 150° C free-air temperature at the rate of 4 mA/°C. 
+ Derate linearly to 125°C free-air temperature at the rate of 5 mA/°C. 
§ Derate linearly to 1 50°C free-air temperature at the rate of 2.4 mA/ Cc. 
{ Derate linearly to 125°C free-air temperature at the rate of 4 mA/°C.. 
©Derate linearly to 150°C free-air temperature at the rate of 4mw/*c. 
[Derate linearly to 125°C free-air temperature at the rate of 6 mw/*c. 
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TYPES TID21A THRU TID26A, TID29A, TID3OA, 
TIDI21 THRU TID126, TIDI29 THRU TIDI34 
EPITAXIAL PLANAR SILICON DIODE ARRAYS 


"44. PIN PLASTIC DUAL- IN. LINE PACKAGES 





FLAT PACKAGES 


-TID21A, TID22A 
8-DIODE ARRAY (COMMON CATHODE) 
~ 40-PIN PACKAGE 


. TID121, TID122 
8-DIODE ARRAY (COMMON CATHODE) © 
14-PIN PACKAGE 





Q« No internal connection 


| ee: | ee | : Me ©O0@ No internal connection 
“TID23A, TID24A oo, 


-TID123, TID124 
yet 8 DIODE ARRAY (COMMON ANODE) 
| 10-PIN PACKAGE | 





8-DIODE ARRAY (COMMON ANODE) - 
14-PIN PACKAGE 









ox No internal |. connection = : | 20080 No internal connection ae 
eee - “TID25A, TID26A. ee ee eg T1125, TID126 

oO 1G IODE ARRAY: 0 costs. one er cee 16-DIODE ARRAY He 

AON: PACKAGE oa —14-PIN PACKAGE ie 








Aa : a ofc No internal connection 


TID129, TID130 ~ eg 
~ DUAL 10-DIODE ARRAY 
14-PINPACKAGE 


_ TID29A, TID30A_ 
DUAL 10-DIODE ARRAY. 
oo FQ PIN PACKAGE a : 








710131, TID132,0 
‘DUAL 8-DIODE ARRAY 
- 14-PIN PACKAGE 


ee T1D133, TID 134 
DUAL 8-DIODE ARRAY 
14-PIN PACKAGE — 





©® Nointernalconnection = . Cl®) Nointernalconnection = 
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TYPES: TID21A THRU TID26A, TID29A, TID3OA, 
TIDI21 THRU TID126, TIDI29 THRU TIDI34 | 
EPITAXIAL PLANAR SILICON DIODE ARRAYS 


electrical characteristics at 25°C free-air temperature 





single-diode operation (see note 3) 7 





TID23A | TID24A 
TID25A | TID26A 

TID29A | TID30A 

TID21A =| TID22A | TID123° | TID124 
TIp121. | TID122 | TID125- | 1ID126 
- | TID129 | -TID130 


PARAMETER © —-_—‘|-_—sC TEST CONDITIONS 


: | TID131° TID132 
| : | | | ee TID133__ | _TID134 
] V(BR) | Reverse Breakdown Voltage ‘|iR=10pA 
IR Static Reverse Current 
wre VE Static Forward Voltage [p= 100mA 
| 


multiple-diode operation (see note 7) — a | | | Doce 


| PARAMETER ms | TEST CONDITIONS 


IR4 Static Reverse Current VRi=rated VR, Ipy=25mA 
Ve4 Static Forward Voltage _ Ie, =len = 25mA | 
switching characteristics at 25°C free-air temperature 
single-diode operation (see note 3). uate) ae 
| ee ae 2 | ALL TYPES 
PARAMETER = TEST CONDITIONS ~ 


| te; Forward Recovery Time le = 500 mA, See Figue3 


7 shan IF = 200 mA, IRM = 200 mA, — 
trr Reverse Recovery Time . Rx = 100 2, tippy = 20 mA, 


UNIT 
IMIN MAX|-> 


- See Figure 4 . 


NOTES: 3. Test conditions and limits apply separately to each of the diodes. The diodes not under test are open-circuited during the 
_. Measurement _of these characteristics except for the measurement of IR on. arrays having both common-cathode and 

: common-anode diodes (see Figures 1 and 2). . | a cee ee wh ate 

4. For-arrays having both common-anode and common-cathode diodes see Figures 1 and 2, Parameter Measurement Information 
section, . - vb ee one . 


6. The initial instantaneous value is measured using pulse techniques. ty = 150 ns, duty cycle < 2%, pulse rise time < 10 ns. The 


5. This ‘parameter is measured using pulse techniques. ty, = 300 us, duty cycle = 2.%. Read time is 90 us from the leading edge of the 


total diode shunt capacitance is 19 pF. maximum and the equipment bandwidth is 80 MHz. _ 
7. Subscript numeral 1 refers to the didde under test: subscript N refers simultaneously to each of the other diodes in the’ section. 
. Each. diode is individually ‘tested after the device reaches operating thermal equilibrium. Test conditions apply separately to 
common-anode.and common-cathode sections. | Boas! . 
Tey is the total pin-to-pin capacitance measured across any of the diodes. For arrays having both common-anode and common-cathode 
sections, the interaction of the other diodes cannot easily be separated out. unless three-terminal guarded measurement techniques are used. 


The actual capacitance ofa single isolated. diode will typically be 30% of the measured pin-to-pin value for the common-cathode diodes, and | 
75% of the measured value for the common-anode diodes. : ; 
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TYPES TID21A THRU TID26A, TID29A, TID30A, 
TIDI21 THRU TIDI26, TIDI29 THRU TIDI34 
EPITAXIAL PLANAR SILICON DIODE ARRAYS 


PARAMETER M EASUREM ENT iN FORMATION 





When . measuring the reverse current of an individual diode of a device having both ‘common-anode and 
common-cathode sections, the current meter must be placed so that the shunt current through the other diodes is 
bypassed around the meter to obtain accurate readings, the voltage drop across the current meter must be less than 
10 mV. 


SHUNT CURRENT 
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ee ee 
SHUNT CURRENT 
FIGURE 1—TEST CIRCUIT FOR | FIGURE 2—TEST CIRCUIT 


COMMON-CATHODE DIODES | FOR COMMON-ANODE DIODES 





Adjust for 
Ip = 500 mA 


INPUT 


102 


INPUT OUTPUT 


OUTPUT 





| 
b | 
ay tg 


TEST CIRCUIT — | | | VOLTAGE WAVEFORMS 
_ FIGURE 3-FORWARD RECOVERY TIME 


NOTES: a. The input pulse is supplied by a-generator wine the following characteristics:. tp < 15 ns, Zout = 50 &, tw =.150 ns: bomie cycle < 
“oe : = me Lie. at Se Se : - 
Ae? The output waveform is monitored on an oscilloscope with the following characteristics: t; < 4.5 ns, Rin > >1 MQ, ‘Cin S 5 pF. 
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PARAMETER MEASUREMENT INFORMATION — 





0.05 uF D.U.T. 


Adjust amplitude 


Adjust for 
for lp = 200 mA 


lam = 200 mA > 
INPUT VOLTAGE 
WAVEFORM 








: . rr 
OUTPUT CURRENT WAVEFORM _ 
FIGURE 4—REVERSE RECOVERY TIME 


NOTES: _c The input pulse is supplied by a generator with the following characteristics: t¢ < 1 ‘ns, Zout = 50 82, ty = 200 ns, duty 
cycle < 1%, ; . . - i: 


d. The output waveform is monitored on an oscilloscope with the following characteristics: tp < 0.4 ns, Ri, = 50 2. 


TYPICAL CHARACTERISTICS | 
FORWARD CONDUCTION CHARACTERISTICS 


1000 

700 

400 

200 

100 ) 
@ 10 Fans 
~T 40 y 
# TTT | 
- 20 <f 7 
Be 4 aki 
ne) 7 " 
o 

7a 

oe th 
2 ioe 
4 is 

or = 

A ee eps 





0:1: | ) 
0 O02 04 06 O8 10 12 14 16 
ve —!nstantaneous Forward Voltage—V 
ae aay . FIGURE 5 — . 
NOTE 5: This parameter is ‘measured using pulse techniques. ty, = 300 us, duty cycle = 2%. Read time is 90 us from the leading edge of the 


pulse. : 
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TYPES TID21A THRU TID26A, TID29A,. TIDSOA, 
TID121 THRU TID126, TID129 THRU TIDI34 | 
EPITAXIAL PLANAR SILICON DIODE ARRAYS: 


MECHANICAL DATA 





flat packages 


These hermetic packages feature glass-to-metal seals and Welded construction in 1 10-pin and 14-pin configurations. 


Package body and leads are gold- ee F-154 glass-sealing sake Approximate weight is 0.1 gram. All external surfaces 
are metallic. 


TID21A, TID22A, TID23A, TI D24a, TID25A, TID26A 


(0.050 
0.035 0.013 


0.260 
ois rer | ORONO 
0.165 MIN. | I 
wuuwau : a. All dimensions in inches. 


. Alt decimals £0.005 except as noted. 
0.510 esa * . Lead centerlines are located within +0.005 of their true positions relative 
0.490 to body centerlines. This is measured along tines located within 0.030 


from {and parallel to) the sides of the package. 
0.250 REF ; 


Falls within TO-89 dimensions 


TID29A, TID30A, TID131, TID132 


_ 8000000 


: a. All. dimensions in. inches. 
. All decimals £0,005 except as noted. 
. Lead centerlines are located within 0.005 of their'true positions relative . 
to body centertines. This jis measured along lines located sition 0.030 
__ from (and paraliel to) the sides.of the package. 


* 0.013: 
0.030 


OOOOOOD 


Falls within TO-84 dimensions 





plastic dual-i -in-line package 


The someound used to mold the dual-in-line package will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated in high-humidity conditions. These packages are 
intended: for insertion in mounting-hole rows on 0.300-inch centers. Once the leads are compressed to 0.300-inch 
separation and inserted, sufficient tension is provided to secure the package in the board during soldering. The 
aiver: plated leads require no additional cleaning or processing when used in soldered assembly. 


T1D121, TID122, TID 123, TID124, TID125, edit T1D129, T1D130, T1D133, TID134 


: Balls Within JEOEC TO-N6 and. 
GIA MO-OOIAA Dimensions ® @®® ae 
Bee. we om Bee Be 0 ot Be ee 
0.3 


| 0.10 NOM—fae—a 
: CITI CI CIC 
O00 OOOO NOTES: a. The true-position pin spacing is 0.100 between centerlines. Each pin § 

centerline is: located. within £0.010 of its true taragituctingl position 


> }e-0.070 MAX .(14 PLACES) relative to pins 4 and 11. 


b. ‘All‘dimensions are in inches uniess otherwise noted. — 
: a BURP IGI PING: 
t ' a 0.033 MIN 
0125 MIN : ; "(4 PLACES) 
3 : : 
0.018 + 0.003 
oors -|-. (04 PLACES} 
: + 0.020 : . 
ern pe ernee? ; 


(4 PLACES) 7 ; 
; PIN SPACING 
{Sea Note a) 





tF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobait. 
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or represent that they are free from patent infringement. ‘ ae. : = | Pee os TEXAS wee RUM ENTS 
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- INTEGRATED CIRCUITS: - = sts . VOLTAGE REGULATOR 





# @ = 200-mA Load Current without External — 
| Power Transistor : : BE eS a oe 
- PLUG-IN PACKAGE (TOP VIEW) 
® Remote Shutdown Control oh | Bare tg 
CURRENT 


® Adjustable Short-Circuit Current Limiter 
e Input Voltages to40 Volts 
e Output Adjustable from 2 to 37 Volts 





} gsi | | a AMPLIFIER | 
description a keel ae 2 | a OUTPUT | 

. : Aisi, « 7 < SY OUTPU 7 

| The SN72400 voltage regulator is a monolithic | bbpask Ze REFERENCE 

aa integrated circuit featuring a versatile circuit configu- = WeENCE” | 
3 ration and excellent performance specifications. A i ALL wiles ELECTRICALLY INSULATED FROM THE CASE J 

temperature-compensated power supply may be , N 
_ constructed by the addition of only two resistors to . DUAL-IN-LINE PACKAGE (TOP VIEW) 


CUR: — 
RENT. OUT- FREQ 
LIMIT PUT COMP NC 


set the desired output voltage and two capacitors. 


The circuit consists of a temperature-compensated 
reference voltage generator, a reference voltage ampli- 
fier, an error amplifier, a 200-milliampere output 
transistor, a remote shutdown circuit, and an adjust- 
able output current limiter. The device features high 
ripple rejection, excellent input and load regulation,. 
low temperature sensitivity, and low standby current. 
The SN72400 is designed for use in positive or 
negative power supplies as a series, shunt, switching, 
or floating regulator. INPUT SHUT- Vien) NOISE OUT. OUT- Viref) 


DOWN . FILTER PUT. PUT AMP - 
CONTROL , SENSE REF OUTPUT 





NC— No peer connection 


functional block diagram 


“NOISE | 
FILTER’) 


—OiNPUT 






VOLTAGE 
REFERENCE 
GENERATOR 






SHUTDOWN 
CONTROL 






_ CURRENT. 


Viref} LIMIT 
>—OAMPLIFIER OUTPUT : 


ouTPUT.. REFERENCE < 





© OUTPUT 


OUTPUT 
“SENSE 


FREQUENCY. 
COMPENSATION eos 





ee 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Input voltage (see Note 1). ee ee ee a 40Y 
oe ee cere ee Geet: Pine Oe aie Aa Paes erin 40 V 


Loadcurrent .... onthe Ge fee Oe theta age tet at Ge wk ee pate’ Gece Seana Gb om Pa ta: woe ZOO A 
V (ref) amplifier output current... . se. Beas eae vin Sips SO Mae She Sows a sa UM OI ala See Ce ea aa he at OTT AN 
Shutdown control voltage (see Notes 1 and 2) sy idea% i) Se ii ge eee eat eo OPO. Ww 
Power dissipation at (or below) 50°C free-air temperature ise Note 3) ee ee te EES SS Bo0mWw 
Operating free-air temperature range. Be ee OPC to 70°C 
Storage temperature range .. . Sad pet ht al bags ae eee CO 150; GC 
Lead temperature 1/16 inch from case Sir 60 seconds i Ruckaae. Ee Bitie Gee Rom Me ea eeeek, a eeaage lat a 300°C 


Lead temperature 1/16 inch from case for 10 seconds, N package... ...... 2... - 4.2... 260°C 


NOTES: 1. Voltage values, except input-output voltage differential, are with respect to the network ground terminal. 
2. The shutdown control voltage must never exceed the amount of the input voltage or 10 volts, whichever is less, 
3. Power dissipation = (1) — lo) Vi t+ (Vy — Vo) lo. For devices in the L package operating above 50°C free-air compara ty) @) derate 
linearly at the rate of 8 mWw/°C. No derating is required for devites in the N package. 





recommended operating conditions 


: MIN MAX UNIT 
PnpUtWOlage, Vis fac. Ar eae n ke Gea, haat aw: oti UE Ce Pin tas on Oe ae SP B85 40 2V 
Output voltage, VQ. www bod ks as ee IG ee ee ls 2 37 OV 
Input-to-output voltage differential, Vv (= V6: | | 23 V 
Output current, Io | 1 200 mA 
Operating free-air temperature, TA 0 70 °C 


electrical characteristics (unless otherwise noted, TA = 25°C, see Note 4) 
= PARAMETER ae TEST CONDITIONS oo | MIN. TYP: MAX. - 

| Inputregulation ers Vox5V, _lo=1mA, Vi = 12V to 15 V 
Ripple rejection eee wae oe ae “3 - : | Ripple frequency = 50 Hz to. 10 kHz eee - amet. Seams dB 
oN ter = [Wa I8V, Vox 10V,  IQ=1mA to50mA, | | 

| Load regulation has | 
Saat or Ta =.0°C to: 70°C; See Note 5 
| Reference voltage, Viref) | ee eae a i 
Standby current ae ¢ ) 

Temperature coefficient of output voltage | eal LTA = oc to 70°C 

“Short-circuit output current “ | ier. 

Output impedance TE a or ee [vi=14V, f=10kHz 
) ? | ~ TR1=02 (Vo X Virep)), 
ois ene | BW = 10 Hz to 5 MHz _ 
| Minimum shutdown control voltage =40V, Ig <150uA 
| Shutdown control current : wep Vie 40 Vv, Shutdown control at 2.4V 


Output noise voltage 





NOTES: 4, Unless otherwise specified, Vj = 12 V, Vg =8 V,Ig = 10 mA, Cy = 0. 1 uF, . 
5, Load regulation is measured using pulsed techniques (ty, = 150 us, duty cycle = 5%) to limit changes in internal power dissipation. 
Output voltage drift due to large changes in internal power dissipation must be taken into account separately. 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 





DEFINITION OF TERMS 


Input Reguiation The percentage change in the output voltage for a specified change in the input voltage. 
AV 
Input Regulation = | ——-————————- | 100% 
VoatVj=12V 
Ripple Rejection The ratio of the peak-to-peak input ripple voltage to the peak-to-peak output ripple voltage. 
Load Regulation The percentage change in the output voltage for a specified change in output current. 


Vo at 10(2) — Vo at !o(1) 


Load Regulation = ( 100% 


Vo at 'o(1) 
where 19(1) and I1Q(2) are the specified low and high current extremes, respectively. 
Standby Current The input current to the regulator with no load current. 


Temperature Coefficient of Output Voltage (ayo) The ratio of the difference between the highest and lowest values of 
output voltage for the full temperature range to the output voltage at 25°C, expressed as a percentage and averaged 
over the full temperature range. 


ro | max — VO a 100% 
avyq = +} ———————_ | —- 
Ce Vo at 25°C 70°C 





Short-Circuit Output Current The output current of the regulator with the output shorted to ground. 
Output Impedance The ratio of a-c rms output voltage to the a-c rms output current. 
Output Noise Voltage The rms output noise voltage with a constant load and-no input ripple. 


Minimum Shutdown Control Voltage The lowest voltage at the shutdown control terminal which will cause the 
regulator output current to decrease to below a specified value. . 


Shutdown Control Current The current into the shutdown control terminal. 









schematic 
a? O INPUT 
Det i: © CURRENT LIM * 
: gan © OUTPUT 

>, FREQUENCY. | 
im COMPENSATION 

ors ie © OUTPUT SENSE 

| O Viref) AMPLIFIER OUTPUT 
eae aaa ES O OUTPUT REFERENCE 
pe” Ree eee ee O NOISE FILTER 
SHUTDOWN bas 


contro. © } 


' AI resistor values are nominal in ohms. 


GROUND 


NOTE: The frequency compensation terminal is not available on devices in the 10-pin plug-in package (outline L). 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 





PARAMETER MEASUREMENT INFORMATION 


BASIC REGULATOR CONFIGURATION | | BASIC REGULATOR CONFIGURATION 
FOR Vref) < Vo < 37 V , FOR 2V < Vo < Vref) 








SEE TERMINAL 
DESIGNATIONS 
- BELOW 


SEE TERMINAL 
DESIGNATIONS 





Ri Co- Rt 





R1+ R2_ | : | oe Rg 


Vo = Vi re: we : oon |: Ye 
| O R2 ©, fret) Se he | o vO RI + R2 


vi ref) 


For Viren) = 2.35 V and R2 = OTRAS ee i Se For Vie 2.35 Vi 


me gy oe — a | hoa , OR ~ (2 Vo) ko: RI 4.7 kQ- Ao 
FIGURE 1 ee ee ee _ FIGURE2 
| | TERMINAL vacucnthe ae 





SHUTDOWN | BLE eS Fee O32 SBT OWNS 
CONTROL eee ages RP co 8 CONTROL: 


| INPUT ( O Po gyoureut INPUT Me RB ouTPuT 


OUTPUT 
| SENSE 


OUTPUT CURRENT 
SENSE | LIMIT 


CURRENT 
LIMIT 






OUTPUT _ 
REFERENCE 


Viret) AMPLI FIER 
: OUTPUT 


OUTPUT @_]: 


P e ; 
LPACKAGE | REFERENCE N PACKAGE 


AMPLIFIER | 7) 


Viref) OUTPUT 


FREQUENCY 


Viet) | J Vice COMPENSATION | 





GND NOISE oo | GND NOISE 
oe : FILTER , | FILTER. a 
For. adie “regillatdr ‘configurations, ‘test. circuits, ‘and applications circuits appearing ‘in this data. sheet, ‘terminal i 
functions are defined by their relative positions as shown in the raw ings above. 
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CIRCUIT TYPE SN72400 a: ee 
VOLTAGE REGULATOR = | 








PARAMETER MEASUREMENT INFORMATION © 






SEE TERMINAL 
DESIGNATIONS 


SEE TERMINAL 
DESIGNATIONS 


10 kQ 





FIGURE 3—RIPPLE REJECTION FIGURE 4—LOAD REGULATION 





Shutdown 
Control 

Shutdown ore 

Contro! 

Voltage 

vi 
> SEE TERMINAL SEE TERMINAL |. 
DESIGNATIONS DESIGNATIONS 
__ .FIGURE 5-OUTPUT IMPEDANCE FIGURE 6~SHUTDOWN CONTROL VOLTAGE AND CURRENT 
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CIRCUIT TYPE SN72400 


VOLTAGE REGULATOR 





TYPICAL CHARACTERISTICS 


INPUT REGULATION LOAD REGULATION 
vs . vs 
INPUT-TO-OUTPUT | INPUT-TO-OUTPUT 


- VOLTAGE DIFFERENTIAL... . VOLTAGE DIFFERENTIAL 


Vigo” 


Alo = 50mA (1mA to 51 mA) 
Ta=25C 
See Figure 4 and Note 5 














Input Regulation—% 
Load Regulation--% 














: Vi- Vo—!nput-to-Output Voltage Differential—V ; Vi -Vo- Input-to-Output Voltage Differential V 


FIGURE? 7 FIGURE 8 


OUTPUT IMPEDANCE 
CURRENT LIMITING ‘ed 
CHARACTERISTICS FREQUENCY 












See Figure 5 
: 0.04 
4 | ti ONO 
: ; Se 
: °C CI EI CaM 
5 i H 
3 2 aa a all 
: S002 SSH 
3 eee AL AAT 
= (e) 
: OT CUTIE ETM UT 
2 0.01 


a a 
ol LUTTE TAT EU | I 


0.1 O04 1 4 10 40 100 400 1000 





ig—Output Current—mA f—Frequency—kHz 


FIGURE 10 cy | FIGURE 11 


TRANSIENT RESPONSE. TRANSIENT RESPONSE 
for 
or. 
CHANGE IN OUTPUT CURRENT CHANGE IN OUTPUT CURRENT. 


i ee een 
Ee a er ee 
Ree eer see 
Lean ee ae 
Ta = 25°C 
fa ee Ne 











!o—Output 
Current—mA 
r=) 


to—Output Current—mA 


on 





ee 
oe 
ee 
= 





, 10. 
> 
: roe Ge ee ee ee 
cf a gett ee oe Le ae 
£5 0 es 
28 : a8 age see | | 
> $1 : - - O--—10 
ut aa 2 : 100 300 
Time-us at .Time—ns 
. FIGURE 13. . FIGURE 14 


NOTES: 
5. Load regulation i is measured using pulsed fachiiguee (tw = 150 us, duty cycle = 5%) to limit 


changes in internal power dissipation. Output voitage drift due to large changes in internal | 


_ power dissipation must be taken into account separately. 
3. Viet). amplifier output current is 0. 5 mA. ; 


Standby Current—mA 


Ig—Maximum Output Current—mA 


STANDBY CURRENT 
vs 


INPUT VOLTAGE... 














3 ARS Input Voltage—V 


FIGURE a 


TRANSIENT RESPONSE 
for | 
CHANGE IN INPUT VOLTAGE 
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Vo =5.V 
Ta = 28°C 
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FIGURE 12 






THERMAL. 
CHARACTERISTICS 


MAXIMUM OUTPUT CURRENT 
VS 


INPUT-TO-OUTPUT 
VOLTAGE DIFFERENTIAL 


LLL PACKAGE Ta < 50°C 
N PACKAGE Ta < 70°C 


2 SO 08 RN SOS OND GS OO 
it i —_——}-—} 24 GER 

70 + Cs Gn ee ee ee 

: FES NN) Oo Ba SER GA CO CR OE 

PTT TAN TT 


oS 
. |i packace ANN TTT 


Ta = 70°C 


yo $3 4 710 2. 40 70 100 
Vi — Vo—!nput-to-Output Voltage Oifferential—V 


FIGURE 15 a 
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TYPICAL APPLICATION DATA 
output voltage | 


Figures 1 and 2 show basic positive voltage regulator configurations for output voltages from 2 volts to 37 volts. For 
an adjustable output voltage, make R1 in Figure 1 a potentiometer with a maximum resistance of: 


R1 (max) > (2 ) (Vo max) —4.7 kQ 


‘See Figure 16 for the basic negative voltage regulator connections. 


short-circuit output current limiting 


The maximum output current, los, is determined by the magnitude of resistor Rgc¢ which is connected between the 
input and current limit terminals. Select Rc © 0.63 volts/lQs in amperes. 


noise filter capacitor, Cy 


A 0.1-uF capacitor from the noise filter terminal to ground will reduce the output noise voltage to typically below 
100 pV (rms). The capacitance value can be increased or decreased depending on the application requirements, but a 
minimum value of 0.001 uF is recommended. 


frequency compensation 


The compensation technique shown in Figures 1 through 6 (10-uF capacitor, Co, from the output terminal to ground) 
is used for optimum transient response. The 14-pin N plastic package provides a separate frequency compensation 
terminal and, for most applications, a 0.001 -MF capacitor from the frequency compensation terminal to the output 
sense terminal (Cc) is adequate compensation. Larger values of Cc will degrade pulse response and output impedance 
characteristics and smaller values will reduce stability. 


shutdown control 


A d-c voltage (2.4 V minimum) applied to the shutdown control terminal will effectively turn off the uuidial output 
voltage, thereby eliminating power consumption by output loading circuitry and greatly reducing the regulator standby 
current. Standard TTL or DTL IC logic circuits driving the shutdown control terminal can be used to turn the regulator 
on and off. | 





CONNECTION FOR A NEGATIVE . . POSITIVE VOLTAGE REGULATOR 
oe OUTPUT VOLTAGE - _ ' WITH EXTERNAL N-P-N OUTPUT TRANSISTOR 






ae 
125V>Vy>8.5V 


SEE 
TERMINAL 
DESIGNATIONS 


PAGE 4 






TERMINAL 
DESIGNATIONS 


PAGE 4 


4:7 kQ 
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COMMUNICATIONS CIRCUIT TYPES SN56502, SN76502 
CIRCUITS — — AMPLIFIERS 





JOR N- ioe tein ae 
DUAL-IN- LINE PACKAGES (TOP VIEW) ~ 


OUTPUTS 


Cg2_ Cp2' GND 


@ Excellent Dynamic Range 

© Wide Bandwidth 

oe Built-In Temperature Compensation | 

© Log Linearity (30 dBV Sections)... 1dBV 
e Wide Input Voltage Range | | 





Y= log A1 + log A2; Zx. log B1 + B2 
where: A1, A2, Bt, and B2 are in dBV, 0 dBV - = 1 v. 

e . 2 Caa2, Caa’, Ceo, and. Ceo, are detector compensation inputs. pos: 
euitud.: ee ee | : NC— No internal connection. 


This monolithic logarithmic amplifier circuit contains four 30 BV log stages: ‘Gain i in each stage is such that the output 
_ of each stage is proportional to the logarithm of the input voltage over the 30. BV. input voltage range. Each half of the 
. circuit contains two of these 30-dBV ‘Stages summed together in one differential output which is proportional to the 
sum. of the logs. of the input voltages of the two stages. The four stages may be interconnected to obtain a theoretical 
input. voltage range of 120 dBV. In practice, this permits the ‘input voltage range to be typically ‘greater than 80 dBV 
= with log wey . +0. 5 dBV (see application data). Bandwidth i is From dc to 40 megationtz “pbs 


ae: These circuits are useful in 1 military weapons systems, broadband radar, and infrared reconnaissance systems. They serve 
oo for data ‘compression. and analog compensation. The logarithmic amplifiers are used in log IF circuitry as well as video ; 
and Jog: amplifiers. The SN56502 ‘is. characterized for Operation” over. the full military temperature range of —55° C to 
Cy 125° C;. ‘the ANZ65025 is characterized for operation from o C to 70° Ce Pe oes Han ee 


schematic 


a ee Fs ee ee A ies, ie : epee tr art eal ee Ee 
ouput G). a6 ——— SS a B rer er (0) 3 

as get : ooue a : OUTPUT 
OUTPUT) — = — stag LA ct 2 7 aes UD" 2 ; 


Tae Malet am] | ReLReLse irae ee 
pl Bieri oe 
Cee _ : (a) C82") 


vec-@) — 





INEUT (7) 
| ""@ : ie 
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~~ CIRCUF 
LOGARITHMIC AMPLIFIERS 


absolute maximum ratings.over operating free-air temperature range (unless otherwise noted) 





“TYPES SN56502, SN76502 





‘recommended: operating conditions 


“1 -trput voltage foreach 30-dBV stage 


electrical characteristics, Vcc+ = 6 Vv, Vcc— =-6V,TA=25'C 


+L D-c seale factor (differential output), 
- |: each 30-dBV stage, -35 dBV to —5 dBV 


J2-of —35 dBV to —5 dBV range) ° 


|. Output impedance |. 


_ “Supply voltages (see Note 1): ° 


VCE a aaa, he Be) & Dei Gind, oe GO: obs Be de ee ek Be A ee Bey a 


.w Input voltage (see Noted) Tg ER a bk me ee es 6V 


Output sink current (any Gne Output) a «284 Fin 4 ae be 2A w ott be lee PE a BOMA 
Continuous total power dissipation © 2 6. 2 ee ee ee . 500 mW 
Operating free-air temperature range: SN56502 Circuits ......2.2.2.2.2.2.... =. ~ —55°C to 125°C 

ie a | SN7GbO2 Circuits. is dee att ae eae ae ea OCIO70 C 


Storage temperature range —65°C to 150°C 


‘Note 1: All voltage values, except differential Output voltages, ‘are with respect to network ground terminal. 






-—~snsesoa | —snvesoa 






















Operating free-air temperature, Tp 











SN76502 


{ TEST 
| FIGURE |MIN TYP MAX|MIN TYP MAX 


PARAMETER ~ 








‘Differeritial. output offset voltage. ; 






Quiescent output voltage 













5.45 5.6 5.85/5.45 5.6 5.85 


8 10° 






2 |mV/dBV 


: 






A-c scale factor (differential output) mV /dBV 


D-c error at —20 dBV (midpoint 












Input impedance. peas 


-_ 
N 





5 
nae } 


14.5 18.5 23 
—6 —8.5—10.5 
123, 162 201 


N 

nN] 
o|S 

Oo a 
N 
} 


j=) 


ise 
14.5 18.5 3 
—6 —8.5—10.5 
123°. 162 © 201 


8 1 
8 
00 
00. 
0 
2 


Supply current from Vcoc+ | | 
Supply current from Vcc | 2 


Power dissipation 





Rise time, 10% to 90% points, Cl. = 24 pF oo ce ae op | 








: PARAMETER MEASUREMENT INFORMATION. : 





UNIT 
mV 
mV /aBV | 
hae 


Vcoc+.. Vcc— 









B2 





®@ ©©00 60 





Cp2 Cpa! Vo 
Pp =Vec+Icc++Vec—Iec- 
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CIRCUIT TYPES SN56502, SN76502 
LOGARITHMIC AMPLIFIERS: 





PARAM ETE R ? MEASU REM ENT IN NFORMATION 


Vec+ Vec— 






: 1000 pF sey ee, 








‘ TEKTRONIX 
SAMPLING SCOPE 
WITH DIGITAL 
|} READOUT. OR, -f. 

‘PT EQUIVALENT |” 





NOTES: .A. The input pulse has the following character- 
istics: tig = 5O ns,.. tr < 2 ns, te < 2 ns, 
PRR = 10 MHz. we ge 
B... Capacitor Cy consists of three capacitors in 
parallel: 1 ME, 0. 1 MF, and 0.01 uF. 
y Se includes probe and jig capacitance. 


-FIGURE:3 © “ . | FIGURE 4 


Vv Vv mV 
Scale Factor .= osu anne oY 
_ | “30 dBV: | 


Neout0 mv) —.0. 5 Vouti660 mv) —0. 5 Vout mv)! 


ee ao | 
. ” Seale Factor. ie. 28 ee (as 





_ TYPICAL CHARACTERISTICS | Bo it 
SN56502 0 re +e “SN56502° | 
DIFFERENTIAL OUTPUT OFFSET VOLTAGE QUIESCENT OUTPUT VOLTAGE ne ae = D. C SCALE FACTOR whe 
ee FREE-AIR TEMPERATURE Sige ese “FREE -AIR TEMPERATURE ee FREE-AIR TEMPERATURE 










* Differential Output Offset Voltage—mvV 
‘Quiescent Output Voltage—V 
oe 





a " See Figure 3 





‘4 D-C Scale Factor (Differential Output) ~—mV/dBV 





4 ghey a Senta Oren ais ee deh bs 25 ihe Le Es Bars kate feb 
+756 -50. 25 0 2 “50. 5 "109 425 coe 78 “_50 -25 0 25 «80 75 100" 126 | eo ~—75 -50 =25 8) 25 50... 75 400 125 
Naar TA-F ree-Air. Temperature—" Go ae E Soot es Ta=Free-Air Temperature— aC BO loge ve Tarhre ie r Temper ature—°C es 


_.. OUTPUT RISE TIME "POWER DISSIPATION 
“LOAD CAPACITANCE FREE-AIR TEMPERATURE 


D-C Error at Midpoint of 30-dBV Range—dBV 
*4,—Output Rise Time—ns 
Power Dissipation—mW. 








. ae ee 10 18 20 25 30 . -75. 50° --25 °.0,. 2 25». 50 ‘ 75. 100 125 
aa Ety Air Temperature— c : ' Cy -Load Capacitance—pF ‘ Ta—Free-Air Temperature—° c : 


UBQUAE§,. | FIGURES FIGURE 10° 
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CIRCUIT TYPES SN56502, SN76502 
LOGARITHMIC AMPLIFIERS 





TYPICAL APPLICATION DATA 


Although designed. for high-performance applications 
such as broadband radar infrared detection, and 
weapons systems, this device has a wide range of 
applications in data compression and analog 
computation. . | | 


basic log function — 


The basic log response is derived from the 

exponential current-voltage relationship of collector 

current ‘and base-emitter voltage. This relationship is 
given in the equation: 


m-VeeE = In [c+ Ices)/Ices] 


where: Ic= collector current 
| ICES = collector current at VgE = 0 
m =q/kT (in V—?) 
_ VBE = base-emitter voltage 





The differential input amplifier allows dual-polarity 
inputs, is self-compensating for temperature 
variations, and is relatively. insensitive to noise. 


functional block diagram 





». OUTPUTS 


FIGURE 11 


log sections _ 


As can be seen from the schematic, there are eight : 
differential pairs. Each pair is a 15-dBV . log 
subsection, and each input feeds two pairs for a range 
of 30 dBV per ‘stage. 


Four compensation points are made available to allow 
slight variations in the gain (slope) of the two 
individual 15-dBV. stages of input A2 and B2. By 
slightly changing the voltage - on any of the 
compensation pins from its quiescent value, the gain 
of that particular 15-dBV stage can be adjusted to 
match the other 15-dBV stage in the pair. The 
compensation pins may also be used to match the 
transfer characteristics of input A2 to Al or B2 to 
B1. 


The log stages in each half of the circuit are summed 
by directly connecting their collectors together and 
summing through a common-base output stage. The 
two sets of output collectors are used to give two log 
outputs, Y and Y (or Z and Z) which are equal in 
amplitude but opposite in polarity. This increases the 
versatility of the device. 


By proper choice of external connections, linear 


_ amplification, linear attentuation, and many different 


applications requiring logarithmic signal processing 


are =e POSINIE. 


_ input levels 


The recommended input voltage range of any one 
stage is given as 0.01 volt to one voit. Input levels i in 
excess of one volt. may result in a distorted output. 


_ When several log sections are summed together, the 
distorted area of one section overlaps with the next 


section and the resulting distortion is insignificant. 
However, there is a limit to the amount of overdrive 
that may be applied. ‘As the input drive reaches 
+3,.5 volts, saturation occurs, clamping. the 


; collector-summing line. and severely distorting the 


output. Therefore, the signal to any input must be 
limited to approximately +3 volts to: ensure a Geen 
isa sere 


output evel 


Differential-output-voltage levels are low, generally 


less than 0.6 volt. As demonstrated in Figure 12, the 
“output swing and the slope of the output response 
“can be adjusted by varying the gain by means. of the 


slope control. The coordinate origin may also be 
adjusted by oe the offset of the Supt 


~ buffer. 
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TYPICAL APPLICATION DATA 


circuits — 


Figures 12 through 19 show typical circuits using these logarithmic amplifiers. Operational amplifiers not otherwise 

designated are SN52741 or SN72741. For operation at higher frequency, use of SN52733/SN72733 is recommended 

instead of SN52741/SN72741, with the differential outputs connected as in Pigute 14. The SN5510/SN7510 or 
~SN551 1/SN7511 wideband amplifiers may also be used. 


TYPICAL TRANSFER | 
CHARACTERISTICS 


To 
a ea 






1.4 








1.2 


4/2 



























SN56502 | 
“OR ee A 
INPUT --SN76502 _ orcatoonae a CU 


0.6 


‘Output Voltage—V 


Bi AN Be 
BU 9 
i 














OUTPUT 


0.4 














0.2 
ADJUSTED FOR ns 








SLOPE WITH ZERO OFF 


— : : ; —0.2 AMET ail Ti 
, ; 1074 1973 10-2 °° «1072 ol 
input Vo ned —V 





° 





FIGURE 12—OUTPUT SLOPE AND ORIGIN ADJUSTMENT | 


TRANSFER CHARACTERISTICS 
OF TWO TYPICAL INPUT STAGES 










2k2,1% 2k, 1% 

4/2 te 

_ SN56502 
OR. 






















INPUT 

































































FIGURE 13—UTILIZATION OF SEPARATE STAGES. 


TRANSFER CHARACTERISTICS 
WITH BOTH SIDES. PARALLELED 


aN eu A an | 
UTE 
eee 
en 
Va at 
TE 
AlN 
eT 















































































FIGURE 14—UTILIZATION OF PARALLELED INPUTS 
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CIRCUIT TYPES SN56502, SN76502 
LOGARITHMIC AMPLIFIERS 





TYPICAL APPLICATION DATA 


TRANSFER CHARACTERISTICS 










SN56502 
OR 
SN76502 

B1 







TTT Ht 
Tt ee ll 
Ee a 

00 001 EN 
a Zot 


is 20 k&) 


INPUT 


Output Voltage—V 


OUTPUT 





Input Voltage—V 


NOTES: A. Inputs are limited by reducing the supply voltages for the input amplifiers to +4 V. 


B. The gains of the input amplifiers are adjusted to achieve smooth transitions. 


FIGURE 1 5—LOGARITHMIC AMPLIFIER WITH INPUT VOLTAGE RANGE GREATER THAN 80 dBV 





NOL | O 
ee OUTPUT W 
re zs 


(See Note B) 
SN76502 : 


INPUT 
B 





NOTES: A. Connections shown are for multiplication. For division, Z and 2 connections are reversed. 


B. Output.W may need to be amplified to give actual product or quotient of A and B. 
C. R designates resistors of equal value, typically 2 kQ to 10 k&Q2. 
Multiplication: W = AeB = log W = log A + log B, or W = alloga At logg B) 


Division: W = A/B > log W = log A — log B, or W = alloga A — loga B) 


FIGURE 16—MULTIPLICATION OR DIVISION 
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CIRCUIT TYPES SN56502, SN76502 _ 
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TYPICAL APPLICATION DATA 


1/2 
INPUT SN56502 
A | OR 


| OUTPUT 

- wW 
SN76502 Y 

A2 





NOTE: R designates resistors of equal value, typically 2 kQ to 10 k{2. The power to which the input variable is raised is fixed by setting nR. 
Output W may need to be amplified to give the correct value. 3 


Exponential: W=A" = tog W=n log A, or W= a(n logg A) 
FIGURE 17—RAISING A VARIABLE TOA FIXED POWER 








—2kQ 2kQ 


OUTPUT 
1/2. Ww 
eal 


: oR _| 
A2 sn76502 Y 












NOTE: Adjust the slope to correspond to the. base ‘ ran 
Exponential to any Dare: W=a ue 


FIGURE are A FIXED NUMBER TO A VARIABLE POWER 










ee a | 0.2 uF 
o 2.2kQ 
OUTPUT 
2.2 ks? ar eat 
SN56502 LS Adj 
5002 50259 .. Gain Adj. OR ys 
i: Sar . —>s = 400. SN76502 
— = for 30 dB a — ~ O2uF = = 
INPUT . a — 2.2kQ de BG i 
2 —O . 
| B2 Bes ) 
Ca2CA2’ Cg2 CB’ 22kQ © 
. 10 10 pet 
— 502F 50K Gain Adj. 


Oe: = 400 
= tc "9 for 30 dB. 


e 
Vcc— 


FIGURE 19—DUAL-CHANNEL RF LOGARITHMIC AMPLIFIER WITH 50-dB INPUT RANGE PER CHANNEL AT 10 MHz 
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CIRCUIT TYPES SN56514, SN76514 
BALANCED MIXERS 





Flat Response to 100 MHz 
Local Oscillator IF Isolation... 30 dB Typ 
Local Oscillator RF Isolation... 60 dB Typ 
RF-IF Isolation... 30dB Typ 

Conversion Gain... 14dB Typ 


Use with 12-V or +6-V Power Supplies 


description 





The SN56514 and SN7/76514 are doubly balanced 
mixers which utilize two cross-coupled, differential 
transistor pairs driven by a third balanced pair. The 
circuit features a flat response over a wide band of 
frequencies. The SN56514 is characterized for 


Operation over the full military temperature range of 
—55°C to 125°C; the SN76514 is characterized for 


operation from 0°C to 70°C. 


terminal assignments 


| L PLUG-IN PACKAGE 
(TOP VIEW) 


OUTPUT E 
OUTPUT E 


FLOATING 
GND 


DECOUPLE2 


LOCAL 
OSCILLATOR INPUT 


DECOUPLE 1 
“ -Vcc 
PIN 51S IN ELECTRICAL CONTACT WITH THE CASE 






schematic 
+VCC 
© Rcc 
OUTPUT EO © OUTPUT E 
O DECOUPLE 2 
RE 
INPUT 







FLOATING 
GND 
LOCAL OSCILLATOR 
INPUT 


© DECOUPLE 1 


All component values are nominal. 


e 
-Vcc 


J AND N DUAL-IN-LINE PACKAGES 
(TOP VIEW) 


- OUTPUT RF DECOUPLE 
NC — Rcc INPUT 2 1 


NC Vee OUT- FLOAT- Loc —Vcc NC 
PUTE ING OSC 
GND INPUT 


For operation froma single 12-V: supply, connect the positive terminal of the supply to. +Vc¢c, the negative terminal to —-Vcc. 


and the floating- ground terminal to Roc. For Operation from two 6-V supplies, leave Rec open and connect the positive terminal 


of one supply to +Vc¢c, the negative terminal of the other supply to Nee. and the remaining terminals of the two. supplies to 





the floating: -ground terminal. See Figure 19. 


NC—No internal connection 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 18 V 
Input voltage (see Notes 1 and 2) 7V 
Continuous output current (see Note 3) hous = Ba 10 mA 
- Continuous total power dissipation at (or below) 70° °C Gass -air temperature ieee Nate 4) Doe ee ee 500 mw 


: Operating free-air temperature range: SN56514 Circuits 
| : eos ‘ SN76514 Circuits 
~ Storage temperature range 


recommended operating conditions 


Supply voltage: Vcc - 
Local oscillator input voltage ae Note 5) 
RF input voltage (see Note 5) in 
Operating free-< -air temperature range: SN56514 Circuits ee 
SN76514 Circuits .. 


electrical characteristics at 25°C free-air temperature, VCC = 12 V 


TEST 


PARAMETER > ee | TEST CONDITIONS _ 


oe : |FIGURE 
Vo ~ Quiescent output voltage 
Icc Supply current | 


Gc . ous Conversion gain (single-ended Suteuth : yore 


| thru 40 MHz 
fL¢Q = 100 kHz 
thru 40 MHz 
fio = 100 kHz 
/thru 40 MHz. 
fRF = 100 kHz 
‘thru 40 MHz 


ke cal oscillator to IF isolation 
LORFI Local oscillator to RF isolation 
RFIFI RF tolF isolation — 


tThe typical values are at 40 MHz. ° 


NOTES: all d-c: voltage values are with respect to Veco terminal. 
os This rating applies to the local- oscillator input, RF input, and Decouple 2. 


/ This value applies for both outputs simultaneously. 


ee ens ae 


. between the RF input terminal and Decouple 2. 


“| fRF and fLo = 100 KHz 


—55°C to 125°C 
O°C to 70°C 
—65°C to 150°C 





MIN Nom MAX UNIT 

ee Vo 

250 300 mVp-p 

on 10 30 mVp-p 
. —55 25 125 "C 
eee IB FO | 8S 


MIN TYP_ _MAX MIN TYP MAXx| 





For operation of SN56514 above 70°C free-air, temperature, refer to Dissipation Derating Curve, Figure 18. 
All signal voltages are with respect to the floating: ‘ground terminal. Alternatively, the RF input may be applied differentially 
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CIRCUIT TYPES SN5G514, SN76514 
BALANCED ‘MIXERS 








PARAMETER MEASUREMENT INFORMATION — 







OVec = 12V 














_Pp =Vecicc. 










SIGNAL: |. 
- SOURCE | 
RG =50°2 





SPECTRUM 
_ ANALYZER 
“. (See‘Note 7) 






Pin 
Designations 





SELECTIVE 
VOLTMETER 








SIGNAL 
SOURCE 
Rg = 502 





ed ay Thr See Note 6 


FIGURE 1—-Vo, Icc, and Pp ; a ; FIGURE 2—Gc alo 














SPECTRUM 
ANALYZER ® 
{See Note 7) 


ee - VOLTMETER - oe 








| Pin-. 42 
Designation? 


- SIGNAL. 
SOURCE 
Rg = 502 











| sSELECTIVE.| < -}. 
VOLTMETER| [7 
















’ -SIGNAL 
, SOURCE 
» RG =502 


. Y Reseach co se oe oO | SELECTIVE 
ok; mrss siete Sat os wane ae 4. Oe ede. a oo : | VOLTMETER 
aE See Note 6 _ : el lo" 5 se aa cee 


FIGURE 3-LOIFl and LORFL FIGURE 4—RFIFI 


Pin Designations: For all test circuits appearing in this 
data sheet, terminal functions are defined by their 
relative positions as shown in the drawings: in this oes 
block. | osc. 


nF (8) 








NOTES: 6. Capacitor C comprises the following capacitors in parallel: 1 uF, 0.1 UF, and 0.0015 UF. 
7. The spectrum analyzer is used for frequencies above the normal range of the selective voltmeter. 
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TYPICAL CHARACTERISTICS 


QUIESCENT OUTPUT VOLTAGE - | ~ TOTAL POWER DISSIPATION 
vs eee! 


FREE-AIR TEMPERATURE _FREE-AIR TEMPERATURE, 


Vo—Quiescent Output. Voitage~V 
Pp—Power Dissipation—mW:- 





~—~75 —50 -—25 0 25 50 75° 100 125 : “7H. ~50. —25 0 25 50 75. 100. 125 ; 3 
Ta—Free-Air Temperature—°C , Ta—Free-Air Temperature—°C Enea a 











FIGURE 5 | | ~ FIGURE 6 
-CONVERSIONGAIN , Me eee ae _ CONVERSION GAIN: 
vs ; : : vs 
“SUPPLY VOLTAGES a” a che LOCAL OSCILLATOR VOLTAGE 
aE Neeri2 
_fuo-fRF = 1MHz 
Ta = 25°C 
See Figure 2 : 
. ae 
E eo 
6 3. 
ae . 
o. ae 
B Vec—Supply vdnageny Vio—Local Oscillator Voltage—mV 
FIGURE 7 | | FIGURES 
CONVERSION GAIN | ~ . CONVERSION GAIN 
vs a8. vs 
FREQUENCY eer | | 5. FREE-AIR TEMPERATURE 
| | _ ; 
; UAE CEE EU , 
pee : 
oO oO. 
UE LTE NUTT e 
eA 
yi ? 
oO v 12V rae 
i ee 300 mv . a lll 8 vel Voor Rv: 
VRE = 10 mV = ei teeth =: 
fLo-frr = 1 MHz ee font ee 
a caes sede See Figure 2 
_ | : 60240 -20 0 20 40 60 80 100 120 140. 
fre-Frequendy—MHz oc , es - + Ta—Free-Air Temperature—°C 
~ FIGURE 9 ne Cit FIGURE 10: 
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TYPICAL CHARACTERISTICS _ 


: _ LOCAL OSE EE ATOR TOIF ISO LATION aa | LOCAL OSCI LLATOR TO.IF ISOLATION 
vs aa vs 
FREQUENCY...  FREE-AIR TEMPERATURE 












10 
VLO = 100 mv 


fro = 1 MHz 
"See Figure 3 






. Veo =12V 
Vio = 100 mv 
Ta = 25°C 

See Figure 3 


LOIF!I—Local Oscillator to IF Isotation—dB 

tS 

° 
a Re 
ES ee 
——— 
[ahead 
eee, 
| 
ees ee 
a 
has 
-———~ 


LOIF!—Local Oscillator to IF Ilsolation—dB 







0 
01 04 4 4 10 40. 100 60 -40 ~20 0 20 40 60 80 100 120 140 
fLo—Frequency—MHz Ta—Free-Air Temperature—°C 
FIGURE 11 7 FIGURE 12 
LOCAL OSCILLATOR TO RF ISOLATION LOCAL OSCI LLATOR TO RF ISOLATION 
. VS vs 
FREQUENCY . . FREE-AIR TEMPERATURE 


LORF1I—Local Oscillator to RF Isotation—dB 
LORF1i—Local Oscillator to RF Isolation—dB 





Vcc =12V 
Vito =.100 mV 
Ta = 25°C 
P See Figure 3 
0.1 0.4 © 1 or 10 40 100 60 ~40 -20 0 20 40 60 80. 100 120. 140 
fL_o—Frequency—MHz Ta—Free-Air Temperature—C 
FIGURE 13 FIGURE 14 
RF TOIF ISOLATION RE TOIF ISOLATION — 
a Vs : : vs 
FREQUENCY _FREE-AIR TEMPERATURE 
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CIRCUIT TYPES SN56514, SN76514 
BALANCED. MIXERS 


TYPICAL CHARACTERISTICS | THERMAL INFORMATION 


SIDEBAND HARMONIC SET PbessiON 


vs ee >. DISSIPATION DERATING CURVE 
LOCAL OSCI LLATOR FREQUENCY 


~ 600 
500 | 


400° 





20 300 





a EN HIE 

Vec=12V 

fRF = 100 kHz 
Var = 10mV 
VLo = 220 mV 
Ta = 25°C 
See Figure 2 







15 
200: 









O40 Oe 1 40 100 | 70 8 ~©=6 9-100 110120 








| |) PKG. DERATE 
100 L 8&3 mw/c 
ee | JS&N 11.1 mw/c 


Suppression Below Each 
Fundamental Sideband, fio + frF—dB 
Maximum Continuous Power Dissipated — mW 










fo — Local Oscillator Frequency — MHz re ‘Ta - FreeAir Tempacnure °C 


FIGURE 17 __ a Peo, FIGURE 18 


TYPICAL APPLICATION DATA 


The SN55514 and SN75514 balanced mixers are designed to have considerable circuit flexibility which results in a wide 
range of applications. Typical. applications _ include use as balanced | modulators for sideband-suppressed-carrier 
- _ generation, product detectors for demodulation, frequency converters, and frequency or phase modulators. In addition, 
the SN55514 and SN75514 may be used in control systems and analog. computers as tow- level multipliers or squaring - 
circuits. | . | 


The circuits are designed to operate from either a single 12 V jicely or two 6-V supplies, Electrical characteristics will 
be unchanged with the use of either power supply option. External bypass capacitors, as shown i in | Figure 19, should be 
used for optimum performance. eg : ars : 


_ The mixer’s electrical Serionnence and the inherent IC advantages of size, reliability, and component matching make it 
very desirable for use in communication and control systems. 





OVcc=+12V ar oe meets . — Vece1=+6V90. © Vcc2=-6V 


RF INPUT) 7 OUNTE | | RE INPUT) () output E 
; NOTE: Capacitor c comprises the fol- ae ee 
lowing capacitors in parallel: 


LOCAL OSCILLATOR 1 UF, 0.1 WF, and 0.0015 uF. LOCAL OSCILLATOR 
ole 2 oa INPUT 


INPUT. 





e. FIGURE 19—EXTERNAL CAPACITOR CONFIGURATIONS _ 
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CONSUMER CIRCUITS SUMMARY 





Following is a listing of Consumer Circuits presently available from Texas Instruments. Should you desire additional 
information, application engineering advice, or sales assistance, please contact your nearest TI Sales office. 


AUDIO AMPLIFIERS 


SN76001 | 1 W Audio at 9 V and 8 22 

SN76003 3 W Audio at 30 V and 16 22 

SN76010 _ Same as SN76001 except for different pin arrangement 
SN76013 3 W Audio at 24 V and 8 Q 

SN76005 ~  § W Audio at 34 V and 16 Q 


SN76050 5 W Audio at 14 V and 4Q. © 
DUAL CHANNEL AND STEREO © 


| SN76104 Stereo Multiplex Decoder 
3 SN76105 Stereo Multiplex Decoder 
SN76110 Stereo Multiplex Decoder 

SN76131. | Stereo Preamplifier 


CHROMA CIRCUITS | 
SN76242 Chroma Sub-carrier Regenerator _ 


SN76243 Chroma Amplifier 
SN76246 Chroma Demodulator 
SN76630 ~~ PAL Chroma Demodulator 
COMPLEX TV FUNCTIONS 
SN76530 Video Detector i. | 
— $N76532 TV Jungle (suitable for horizontal deflection with tubes) 
~- §N76533 - TV Jungle (suitable for horizontal deflection with semiconductors) 
SN76540° °° TV Jungle for N-P-N Tuners and Ge Diode Detection | 
_ SN76541 TV Jungle for N-P-N Tuners and Low Level Detection 
~""SN76542, TV Jungle for P-N-P Tuners and Ge Diode Detection 
_SN76564, Automatic Fine Tuning 
REGULATORS FOR VARACTOR TUNERS 
SN76550 33 Vat5mA 
SN76552 22 V at5 mA 
SN76553 0 12Vat5mA 
IF CIRCUITS FOR RADIO AND TV 
SN76600_ 1st and 2nd Video IF Stages 
SN76603 | RF/IF Amplifier 
SN76619 7 RF Amplifier/FM Detector 
SN76640 Sound IF/Limiter, Slope Detector, Audio Driver, Voltage Regulator 
SN76641 IF Limiting Amplifier 
SN76642 -.. Sound IF /Detector 
SN76643 Sound IF/Detector 
_SN76650 — 1st and 2nd Video IF with Keyed AGC : . 
SN76660 ~~ Sound IF/Amplifier Limiter, Balanced Coincidence Detector, D-c Volume Control 
‘SN76665 - Sound !F/Amplifier Limiter, Detector, Attenuator, Audio Driver, voltae Regulator 
_~SN76670 © SN76660 with Open-Collector Output 


SN76680 : SN76660 with Audio Driver and Voltage Regulator 
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CONSUMER CIRCUIT TYPE SN7611 
CIRCUITS — -_- STEREO DEMODULATO 





FOR USE IN FM MULTIPLEX SYSTEMS 





e Designed to be Interchangeable with : * | 
Motorola MC1307P | 7 DUAL-IN-LINE PACKAGE (TOP VIEW) 
-@ Power Supply Range... 8 to 14 V eae eae REET : 
. “ < TRIGGER 38 kHz CHANNEL CHANNEL 38 kHz 
e Low Harmonic Distortion INPUT LOW OUTPUT OUTPUT HIGH Vcc | 


e Stereo-Indicator Lamp Driver | 


@ Monaural Squelch Capability 
description 


The. SN76110 is a monolithic integrated circuit 
designed to process the detected composite multiplex 

signal. The circuit provides left-channel and _ right- 
channel separation and balance, and also has a driver 
output for a stereo-indicator lamp. 


2nd ‘Ist COMPOSITE NC NC LAMP GND 
19-kHz  19-kHz SIGNAL - DRIVER 
FILTER FILTER INPUT - OUTPUT 


schematic | 


2nd : _ LEFT 
HIGH ; oo FILTER OUTPUT 
ae ; 1st : 
e . s RIGHT 
(19) a ee » , 19-kHz @) 38 kHz @ CHANNEL 
FILTER LOW OUTPUT 


Veco a : | | 

ORR et Re enon Mean arc @ 
COMPOSITE Be 
SIGNAL 

INPUT is 


LAMP DRIVER 
OUTPUT 


6) 








“INCORPORATED oe 
‘POST OFFICE BOX 5012 ¢« DALLAS, TEXAS 75222 


, (4) 
All resistor values shown are nominal in ohms. | a: ax GER 
Pins 4, 5, and 8 have no internal connections. . INPUT 
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CIRCUIT TYPE SN76110 
STEREO DEMODULATOR 





absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (see Note?) 2. 2k we ee eS ee oa ae a 22 V 
Lampdniver current. 4s “ie aos alee ts sate ates ee Oe ue Be be Se es SP . 40 mA: 
- Power dissipation at (or below) 25°C free-air temperature (see: NO162): 6-3) hes. eat, BP aw ce ee “O25 MW 
Operating free-air temperature range . . 1. 1. ee ee ee ee ee ee ee ee ee) 60°C to 75°C 
Storage temperature range 2. 1 ee ee ee 65°C to 150°C 


NOTES: 1. Voltage values are with respect to network grou nd terminal. 
2. Derate linearly to 375 mW at.75°C free-air temperature at. the rate of 5 mw/°c. 


recommended operating conditions 


a | MIN NOM MAX UNIT 
supply voltage; VGC. fee Se hae nk! ae el ie ee Oe wa ee ae ee 8.2.12, 14. V 


Operating free-air temperature, TA. 2. ee ee O 25 75: °C 





electrical characteristics (unless otherwise noted Vcc =8 V to 14 V, Tap = 25°C, see figure 1) 


[Ciepotimpedancs ss SSC™~“*~“~‘id Cdk 
[Tota harmonic distortion _—_——SSSSSCSCS~di Sd PRG, See Novos Sand@ [sR C*SC*d 
[Channel balance ———SSSCSCSCSC~CS~S~SSSSY Mona input = 200 mV ms Citi 


: 


fmod = 60 kHz to 74 kHz, 





























Stereo channel separation 















Inherent SCA rejection (without filter) : 
See Notes 4 and 5 and Figure 2 


~ Minimum trigger input for on state at lamp-driver output Trigger frequency = 19 kHz, | | 1020 | Vv 
mV rms 
Maximum trigger input for off state at lamp-driver output | R17 = 180 2 


pi | 
Vec =12V mW 









Power dissipation 





NOTES: 3. These characteristics are measured with a 564-mV p-p standard multiplex composite signal. This is defined as a signal containing 
left and/or right audio modulation with a 10-percent, 19-kHz pilot signal in accordance with FCC regulations. For. stereo testing, 
both left-channel-only and right-channel-only modulation are used. : . 
4. The total harmonic distortion and SCA rejection values apply for both stereo and monaural operation. 
5. Rejection is referenced to a 1-kKHz output signal produced by a 364-mV p-p standard multiplex composite signal as defined in 
Note 3. 2 . 
T AII typical values are at Vec=12V. 


tThis is the lowest value for the specified frequency range. 
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CIRCUIT TYPE SN76110 


STEREO DEMODULATOR. 





PARAMETER MEASUREMENT INFORMATION 


aH sear ae 
; 19 kHz 2) [38 kHz 1 
Se aah Ol ee, 7 
oe ae 
ARE. | 
I | 37 1) 
Oj} | I 
Le a OPEN} "| eu] 
320 50 300PEN 










0O12V 


0.02 uF 


S002 ct 23.9k2 > 








LEFT 
CHANNEL 


6 uF STEREO INDICATOR LAMP OU TRUER 
| DEVICE UNDER TEST Gi) (Sylvania 12ESB oe ent) ae a 
COMPOSITE 2p . 
INPUT 3) ase 
SIGNAL pee ie ne 
ae 1M2:.. CHANNEL. 
= ay Wee OUTPUT 3 
oy aes G 
| 19 kHz 


COILS 
L1,L2 = TRW uBOtad (or equivalent) 
2 Tap @ 0.43 T, Q,, = 55 fold 
= L3 = TRW #90148 (or equivalent) = 
Tap @.0:07 T0555. 









PHASE FOR 1-kHz 
CHANNEL SEPARATION 





je) 
STEREO 
TEST CIRCUIT 


| typical voltages with th respect to pin 7, Vcc = 12 V, R1= 180 2, lamp on, measured using a VTVM 





ONC “No internal connection 


FIGURE 1 





cee 
COMPOSITE - 
“OUTPUT ? 


DEVIATION DEVICE RMS 


; ‘FILTER 
MONITOR uaa 


UNDER TEST. VOLTMETER | - 





Down 3 dB at 
30 Hz and 15 KHz 8: 
with a rolloff of 


6074 kHz 12 dB/octave 


| OSCILLATOR ° 





test procedure for SCA rejection 

~ Modulate the stereo generator with a 1 kHz reference signal. 
ee Adjust output for 67.5: kHz deviation. ' 38 

Remove the 1-kHz reference signal. 

Alternately adjust a 19- kHz pilot sional t and a 60- ide to. ‘7A. kHz ead canals to deviate 6. 7 ee 


Rejection is defined as the difference in dB between the magnitude of the 1-kHz reference Sicete and the audio ¢ components present 
due to the interaction of: the 19- kHz and 38-kHz COMPONENTS with the 60- kHz to 1& KHz signals: 


ORBAN = 


FIGURE 2 
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CIRCUIT TYPE SN76110 
STEREO DEMODULATOR 





-. TYPICAL CHARACTERISTICS 


TOTAL HARMONIC DISTORTION AND BEAT FREQUENCY 


COMPONENTS IN AUDIO SIGNAL . TOTAL HARMONIC DISTORTION 
VS Vs 
FREQUENCY ee COMPOSITE INPUT LEVEL 










Ta = 25°C 
See Notes 3, 4, and 6 


El 
Ere 


a Ee 
LL LALIT crx testy | 






es 
BFC—Beat Frequency Components—% 
THD—Total Harmonic Distortion—% 


THD —Total Harmonic Distortion—% 











: os 
AD 
0.2 : , 1 
zi BFC (right scale) J || 
0.1 £ Toe 
ea eer | 
01 O2 O04 O07 1 2 4 #7 10 0.2 0.4 — 0.6 0.8 4 
{RF vaqueneyckie - (0.564) (1.13) (1.70) | (2.26) (2.83) 
Composite Input Voltage—V rms (V p-p)t 
FIGURE 3 . FIGURE 4 
COMPOSITE INPUT LEVEL _ FREQUENCY © 
- f= 1kHz- See Notes 3 and 7 
Ta = 25°C wise 
as See.Note 3 . es 
7 i 
3 2 | El 
© & 
g S aos Te adie 
: Sot TEL 
N 
ra e 
is9] S 
0.2 0.4 0.6 0.8 1 | 01 O02 04 O07 1 2 4 7 10 
(0.564) (1.13) (1.70) ~ (2.26) (2.83) = 
f—F —kH 
Composite Input Level—V rms (V p-p)T | nee ee 
FIGURE 5 a! | | FIGURE 6 
NOTES: 3. These characteristics are measured with a 564-mV p-p standard multiplex composite signal. This is defined as a signal containing 
_ left and/or right audio modulation with a 10-percent, 19-kHz pilot signal in accordance with FCC regulations. For stereo testing, 
both left-channel-only and right-channel-only modulation are used. 7 (eee: = a's 
4. The total harmonic distortion:and SCA rejection values apply for both stereo and monaural operation. 
6. Beat frequency components (BFC) result from the presence of the 19-kHz pilot signal in stereo broadcasts. 
7. Input signal is a 1-kHz composite signal, 846 mV p-p. 
tT he rms scale is valid for monaural modulation (L=R) only. The peak-to-peak scale is valid for monaural or stereo modulation. | 
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CIRCUIT TYPE SN76110 
STEREO DEMODULATOR 





TYPICAL CHARACTERISTICS 


INHERENT SCA REJECTION . < TRIGGER LEVELS FOR LAMP DRIVER 


vs . VS 
COMPOSITE INPUT LEVEL ; 19- kHz GAIN ADJUSTMENT RESISTOR 


Voce = ss 12 V 
TA= 25°C 
See Note 5 and Figure 2 


SCA—Inherent SCA Rejection—dB 
Trigger Levels-for Lamp Driver—mV rms ° 





0 20 40 60 80 100 120 140 160 180 200 


(0. 564) _ (1.70) (2. 33) (3. 96) 
er R1—19-kHz Gain Adjustment Resistor—92 


Composite Input Level—V rms (V p-p)t 


FIGUREZ FIGURE 8 


ON STATE TRIGGER LEVEL FOR LAMP DRIVER 
; : vs 
SUPPLY VOLTAGE | 





— R1= 180 2 
TA = 25°C 





On-State Trigger Level for Lamp Driver—mV- ims: 





Vec-Supply Voltage—V 


FIGURE 9 


NOTE 5: Rejection is referenced to a 1-kHz output signal produced Pe a 364-mV p-p standard | multiple composite signal as defined in ‘, 
Note 3. 


T The rms scale is valid for monaural modulation (L=R) ony. The peak-to-peak scale is valid for monaural or stereo ‘modulation. 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 


_quad-in-line lead configuration 
general ae am 


The SN76110 is available ‘in the plastic dual-in-line package (outline N). 
Orders for these devices should include the package outline letter at the 
end of the type number. The device may. also be ordered with the leads | 
formed in the quad-in- line. configuration by adding the.dash number —07 _ 
after the package outline letter, i.e., SN76110N, SN76110N—07. 


©@@@OOOO 
OGOOGOO 


Refer to Section 1 for physical dimensions for the dual-in-line N-package 


ns outline. 
| 


prey 
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ECL Circuits 
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ECL INDEX 
NUMERIC 








TYPE NO. 


ECL2500 
ECL2501 
ECL2502 
ECL2503 
ECL2504 


— ECL2505 


ECL2506 
ECL2507 
ECL2508 
ECL2509 
ECL2510 
ECL2511 
ECL2512 
ECL2513 
ECL2515 
ECL2516 
ECL2517 
ECL2520 
ECL2521 
ECL2522 
ECL2523 
ECL2530 
ECL2531 
ECL2536 
ECL2537 
ECL2540 
ECL2541 
ECL2542 


TEXAS INSTRUMENTS 


INCORPORATED 
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SEC.-PAGE 

4-1 
4-1 
4-1 
4-1 
4-1 
4-1 
4-13 
4-13 
4-13 
4-13 
4-13 
at 
4-13 
4-13 
4-33 
4-33 

4-45 
4-53 
4.53 
4-53 
4.53 
4-65 
4-65 

4-73 
4-73 
4-85 
4-85 
4-85 


ECL INDEX 





Dual 2- Input Gated Clocked Latch = 
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_ FUNCTION TYPE SEC.-PAGE 
BASIC AND MULTIFUNCTIONAL LOGIC MODULES: _ 
9-Input OR/NOR Gate. . ECL2501 4-1 
Dual 4-Input OR/NOR Gate ECL2500 4-4 
Triple 2-Input OR/NOR Gate ECL2502 4A 
Triple 3-Input NOR Gate . ECL2505 4-1 
Quadruple 2-Input NOR Gate ECL2503 4-1 
Quadruple Delay/Inverter Gate ECL2504 4-1 
Quadruple 2-Input OR Gate (Common Base) ECL2511 4-1 
4-Wide 2-Input OR-AND/NOR-OR Gate ECL2509 4-13 
_ 4-Wide 3-Input NOR-OR Gate : ; ECL2506 4-13 
4-Wide 3-3-3-2-Input OR-AND/NOR-OR Gate ECL2510> 4-13 
B-Wide 2-Input NOR-OR Gate ECL2507 4130 
6-Wide 2-Input NOR-OR Gate : ECL2508 4-13 
Dual 2-Wide 2-Input OR-AND/NOR- OR Gate (eanmnon hapud ECL2513 4-13 
Dual 3-Wide 2-Input NOR-OR Gate (Common Inputs) ECL2512 4-13 
“ARITHMETIC AND DECODER MODULES 
4-Bit Group Carry ECL2515 4-33 
Full Sum-Carry Adder . . ECL2516 4-33 
3-Bit Decoder with.Enable ECL2517 4-45 
- MULTI-OUTPUT GATES (DRIVERS) 
Dual 2-InputOR/NOR Gate | 
(3.OR Outputs per Gate, 1 NOR Output per Gate) ECL2526 4-53 
Dual 3-Input OR Gate (3 OR Outputs per Gate) ECL2521 4-53 
Dual 3-Input NOR Gate (3 NOR Outputs per Gate) ECL2523 4-53 
Dual 4-Input NOR Gate (2 NOR Outputs per Gate) ECL2522... 453 
‘LINE RECEIVERS/DRIVERS 
| Dual Differential-Amplifier Receiver ECL2530 4-65 
Dual Line Driver | ECL2531 ag 4-65 
CONVERTERS _ 
Dual HLL-to-ECL OR/NOR . ECL2536 4-73 
Dual ECL-to-HLL OR/NOR .  ECL2537 4-73 
STORAGE (LATCHES) 
~ Dual D-Type Latch | ECL2540 ~ 4-85 
Dual Single-Input Gated Clocked Latch: : ~ECL2541_ 4-85 
| ECL2542 4-85 
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TECHNICAL INFORMATION 





ultra-high speed: 2-3 ns 


The ECL2500 Series is a compatible catalog family of ultra-high-speed (2-3 ns) ECL 
functions designed to fulfill the integrated-circuit requirements of next-generation computer 
systems. Twenty-eight device types perform both multifunction and complex logic, storage, 
and interface functions (up to 13 gates/package), all of which are offered in the economical 


industry- -standard 16-pin plastic dual-in-line package. 


summary of functions 





Logic 


Basic Gates and 


Multifunction Gates 


Arithmetic and 
Decoder 


| nterface 


Line Driver 

Line Receiver 

High-Level-to-ECL 
Converter 

ECL-to-High-Level 
Converter 


Storage 


Multifunction Latch 


Gpmplex Latch 


Total Compatible Functions 


Complementary Outputs 
High Fan-in — 

High Fan-out 

Dotted Inputs/Outputs 


Multi-Output 


Full Adder 
3-Bit Decoder 
5-Bit Group Carry - 


. Drives Two 50-© Lines - 
High CMRR 


Compatible with TTL, 
DTL, RTL 


Single-input gated 
2-input gated 
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absolute maximum ratings 


Power Supply Voltage (Voc to Vee) es ie ee oe i ees ts | 6V 
Input Voltage (Vin @ Vag = 0.0 V) 7 ee ce e oes +t 2V 


Output Source Current - eee ee ae ee AO mA deo 
Storage Temperature Range 7 = er ee ne ee 40°C to 150°C 





recommended operating conditions 


Vv Voc Yeo fin and/or Pin (6) © ) , i Bite, ea ee wee op 1.32 V 
g(Pin (5 ) | =, oe OV (Gnd) 
- (Pin GQ ) a a | | -3.2V_ 
OFS ating Temperature Range Op ee ee ae ne gs 0° to75° C 
System Impedance rg a ee eet | 500 





electrical characteristics of basic ECL gate 
Test Conditions: ee jie a. 32 V, tay se 
| -3.2V, Tat? 25°C 
as | 7 | | a | Typical. 
ns a Fan-out eh oi - oe eekos ou veers pean : re reece ee ete ee ae ee Pree sarees ws ‘ey, 24 AG 
Speed — orenour= . a ee 1 108- 90% pts) ae LS oe aul | 
| | | | ty (50% pts) * : 2 “ae | 2.3 ns 
Fan-out = 10 . . ee : a : ; her 7 ee al. : 43 ns 
. ee 3 a . . oe 
i. : Power Dissipation /Gate S : | Unterminated, Pou a . ae ; 30 mw 
: | | Terminated, Poy - | ee a Be : 60 mW 
ise Levels: - 7 
Logical "1" 
Logical “0” 


Noise Margin 





. *See switching waveforms i in figure 6. 
**Complementary outputs driving 50 Q) to Gnd and 270 2 to 73.2 V. . 
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basic ECL gate 


The basic ECL gate configuration is shown in figure 1. The high-speed performance results | 
from the nonsaturating operation of the high-f, transistor current switches. The high im- 
pedance of the load (input to differential sriplitiael coupled with the low impedance of the | 
driving source (emitter-follower output) allows high d-c fan-out. ‘High- speed operation and ae 
high a-c fan-out are possible because all circuits are designed to operate in a 50-0 system. ede 
When high- speed operation is a requirement, ‘it: is recommended that ‘terminated ‘50- Q 
transmission lines be utilized to interconnect circuits. | 


The basic ECL gate design of the ECL2500 Series provides both the output function” Y and 
its complement Z; however, to maximize logic capability, some modules have ently one 
output. © | 


To minimize the number of packages to implement a system, and: to reduce external 
connections, many units in the ECL2500 Series include logical connections between gates 
within the package. In-phase collector: dotting (positive AND logic), out-of-phase emitter — 
pes dotting (positive OR logic), and multiple inputs common to one package pin have been 
sa utilized to’ provide a very comprehensive: logic family. An example of output dotting within 
the package is shown in figure 2. The positive logic WIRED-AND function is achieved by 
connecting in-phase collectors and the incorporatign of an up- -level clamp transistor. The 
positive logic WIRED-OR function within the package is accomplished by connecting: -~ 
out-of-phase-emitter-follower outputs. This: inherent. logic: flexibility provides the system 
designer with a logic family with 1.6 times the logic/module density of conventional digital. 
logic families. 


figure 1. ECL gate 


i. > ce 
BO 7 0 yY=A+B 
i Y= AB | 


O VepiGND) 


(a) CIRCUITSCHEMATIC = (b) POSITIVE LOGIC DIAGRAM 
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figure 2. ECL output dotting © 


7 ee re 
| 2 = (A+B) + (C+D) Ri 
O e 


v—~O Veg 


=e > Veg 


Oo Denotes Collector Dot 





(a) CIRCUITSCHEMATIC = (b) POSITIVE LOGIC DIAGRAM 


— logic levels © 


| Typical logic levels for the basic gate are 400 mV io a bales ae sate 400 mAV for. a logical 
— "0" when operating with V ¢c= 1.32 V, Veg= —3.2 V, and Veer= 0 V. Minimum levels when 
operating at 25°C free-air temperature and loaded with 50 2 to ground and 2702 pulldown | 
to —3.2 V are + 350 mV. These logic levels are ensured with inputs at +200. mV which pro-. 
vide 150 mV of d-c noise margin. Since the actual threshold is approximately 150 mV and 
: typical output levels are 400 mV, typical d-c noise margin in excess of 200 mV can be. ex- 
pected. Transfer characteristics for the basic gate are shown in n-figure 3. eh Siw 'e 


» For gating functions which have emitter dots or parallel emitter followers, up levels will be 
- increased by 50 ma to 450 mV. Likewise, down levels will increase by a similar amount to 
~ ~350 mV. 7 . 3 es , 
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figure 3. transfer characteristics-basic ECL gate 


4 Y NON- 
INVERTING (oR) 


Z 
INVERTING (Nor) 


- VOLTAGE (mV) 


ke 
~ 
QO. 
2 
1e) 





INPUT VOLTAGE (mV) 





loading 


To minimize package dissipation and to permit the external WIRED-OR (positive logic) 
function, the emitter-follower outputs have been left unterminated. The emitter-follower 
output is capable of driving a load of up to 25 mA d-c, but requires an externally provided 
negative voltage source and termination. The recommended termination includes a 270-Q 
resistive load (pulldown) to Veg (—3.2 V)and 50 2 to Vgg (GND). To utilize the high-speed 
characteristics ( = 2-ns switching speeds) of the ECL2500 Series, transmission lines or other 
controlled-impedance systems shouid be utilized to accomplish interconnections. The 50 Q 

to las ged Prepel termination when a 90- Q transmission ne iS used. 


When operating in a Goneollee: impedances interconnection system; two eon since of 
fan-out loading are permitted. The first (cluster loading) involves loads which can be con- 
nected within: two inches from any. source (output): The measurement is made between 
package pins. (Seating plane is used as a reference point.). These loads, called source stubs, 
are treated as lumped: erred aus mnie increase switching times s-buts cause no 3 tetlec: 

tion problems. len pat ema oe pa 


—» Since ECL circuit outputs may be directly wired-together (emitter ““dotted”) to provide an 

OR (positive logic) function, cluster loading constraints apply to each of the sources making 

up the WIRED-OR. Up to ten such outputs may be “dotted” provided no two are: more than 
two inches apart. 
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A second class of fan-out loading is commonly referred to as distributive loading. Such loads 


are greater than two inches from. any source as measured between package pins (seating 


plane is used as reference point). These loads must be treated as lumped loads along a trans- » 


mission line. The logic levels and switching speeds of the ECL2500 Series permit a maximum 
lumped load of 20 pF with less than a 20 per cent reflection coefficient for a 50 -Q printed- 


circuit line (er = 4.5). However, these loads must be 4.5 inches or more apart. Smaller - 
lumped loads may be spaced closer together provided no more than 20 pF exists along any : 


4.5 inches of line measured outside the two-inch source stub. 
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Lumped loads may consist of circuit (gate) input capacitance and stub capacitarica if used. oe, aoe 
Capacitances due to circuit inputs are, =~ 5.0 pF per input, while that attributed to stubsis) .. {> a 
dependent on the type of transmission moe used. Figure 4 shows a typical distributive-load- er 


ing arrangement. 


Both duster and dieiibutive loads may be. employed separately or in combination: ‘Tebmina- ‘ 
tion resistors for a load configuration involving only a cluster may be. placed where conven-. 


3 lent, but any other contiguration requires termination at the end of the transmission line. 


figure 4. typical distributive loading 


<  20pF/4.5 in. 
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unused inputs 


7 | To ensure high-speed operation all unused inputs should be tied to —1.0+ 0.5 V. 


power dissipation 


| Basic gate power drain with outputs unterminated is between 22 mW and 34 mW under the 
following conditions: we es | 


Veo = 1.32 V ~All inputs at 400 mV 
Ven = OV 


When terminated into 500 to ground and 270 2 to —3.2 V, each emitter-follower output 
will dissipate an additional 22 mW in the up-level state and approximately 8 mW in the down- 
level state. Therefore, a basic gate with terminated complementary outputs will dissipate 


- approximately 60 mW. 
4 switching times 


Switching-time performance at 25° C with various capacitive loadings is described in figure 
5. This capacitive loading is directly relatable to a-c fan-out assuming 4-5 pF per gate input. 
Delay-time degradation with increasing fan-out approximates 75 ps per additional load. 


Switching-time waveform definitions and output terminations used for testing are shown in 
figure 6. | 


figure 5. switching time vs loading 





“SWITCHING 
TIME (ns) 


30 40 


CAPACITIVE LOAD - C, (pF) 
A-C FANOUT 





Aa-40 i Texas INSTRUMENTS 
7 ~~ INCORPORATED 


| ECL 
TECHNICAL INFORMATION 





figure 6. switching time waveforms 
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| arithmetic and decoder 


In addition to multifunction logic, more complex gating functions such as a 5-Bit Group 
Carry, Full Sum/Carry Adder, and 3-Bit Decoder have been included in the ECL2500 Series. 
Each of these modules will implement logic functions found i in most large yee 


The 5-Bit Group Carry (ECL251 5) is designed to provide the “ook: ahead” airy feature re- 
quired in high-speed adder applications. By utilizing this device and implementing the add 
function, significant reduction in addition delay time can be achieved as compared to ripple- 


through-carry addition. 
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The Full Sum-Carry Adder (ECL2516) produces the sum and carry outputs along with their 
complements for 1-bit additions. This addition can be accomplished in less than 3 ns. 


The 3-Bit Decoder with Enable (ECL2517) generates a negative logical ‘’1’’ on one of eight 
outputs dependent on the 3-bit binary input. The enable or 4th-bit input permits 4-bit binary 
decoding when two ECL2517 packages are utilized as shown in figure 7. Also shown is the 
binary decoding for the eight outputs of the ECL2517. 


figure 7. 4-bit binary decode application 
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line driver 


Each of the line drivers in the ECL2531 (2 per package) is designed to drive two 50-0 trans- 
mission lines from both its in-phase and out-of- nes outputs. This permits fanning-out in 
two directions from each output... 





ha-12 TEXAS INSTRUMENTS 


INCORPORATE 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


ECL 
TECHNICAL INFORMATION 





line receiver 


The Dual Line Receiver (ECL2530) is designed to provide compatibility with the dual-line 
driver; however, it can be driven by any of the functions in the family. Its unique character- 
istics stem from optimization of the basic gate differential amplifier allowing input of a dif- 
ferential signal. Common-mode noise rejection of the Line Receiver permits transmission of 
logic signals over paths which are exposed to rather large noise transients and between areas 
ina machine which have devices operating at significantly different junction temperatures. 


A typical connection arrangement is shown in figure 8. 


figure 8. line driver/line receiver application 
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multi-output gates (drivers) 


Additional fan-out or drive capability is provided in the ECL2500 Series through the use of 
gates with multiple emitter-follower outputs on either the in-phase or out-of-phase side of a 
basic gate. Additional logic flexibility can be obtained via external WIRED-OR connections 
of emitter-followers from these gates. 7 


~- There are four dual-gate packages in the family which have gates with as many as four inputs 


or as many as four emitter-followers. Refer to the ECL2520 through ECL2523 for input/ 
output combinations available. i 


The multiple emitter-follower circuit diagram and logic diagram is shown in figure 9. 


4 
4 figure 9. multi-output emitter-followers 
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_ logic-level converters 
Two Dual Logic-Level Converters are offered in the ECL2500 Series. 
ECL2536 High Level Logic to: EC: 
| ECL2537 7 ECL to High-Level Logic (HLL) 


The level converters are so designed that the High-Level-Logic inputs or outputs are com- 
patible with standard saturated logic such as TTL, DTL and RTL. 


~The ECL2536 contains two HLL-to-ECL converters, each having an HLL input and an ECL | 
input. The ECL input is most often used to inhibit the converter. Worst-case HLL-input 


levels must be > 1.2 V and < Q.5 V when operating with a Voc of 5.0 V for the input stage. 


The ECL2537 contains two ECL-to-HLL converters, each having two ECL inputs. When 
operating with a Voc = 5.0 V and an external pulldown resistor, the output levels are: 





Logical "1" : > 3.4V 
Logical 0 | < 0.4V 


The external pulldown resistor may be varied to acy the current- sinking requirement when 
driving TTL or DTL. ore 10{b ) shows a pice connection. 


2 storage ‘functions 


: storage elements in the ECL2500 Series consist of three Dual “Dp” type flip. flops, commonly 
le referred to as latches. ; , 


The ECL2540 isa aust latch which requires both a negative-going élock and its sci pierent 

to store data presented at the data (D) input. Each latch has complementary outputs and — 

dissipates the least amount of power (~ 60 mW) of the latches. Refer to the ECL2540. ele . 
diagram for associated switching- “time waveforms. 


The ECL2541 see ECL2542 provide eneleehace clock operation in addition to built-in gat- 
ing features. Each latch in the ECL2541 has a single gated input, complementary outputs, 
plus multi-output emitter followers on one side of the latch. Multiple emitter-followers per- 
mit fan-out in two Sirections. Each latch in the ECL2542 has two gated inputs and a reine 
output. | 


The ECL2541 and ECL2542 are defined for negative-logic inputs and upon application of: a : 
logical ‘‘1’’ (low level) clock the complement of the data presented at the D input will appear 
as output O. Also, both devices have set and reset inputs which operate independent of the 
clock. The truth tables and switching waveforms applicable to these devices are sia on 
_ the data sheet. — 





CORPORATE 
POST OFFICE BOX 5012 «. DALLAS, TEXAS 75222 


TEXAS INSTRUMENTS oe oe a ‘Aa-15— 


ECL 
TECHNICAL INFORMATION 





figure 10 (a). TTL to ECL logic-level converter 
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figure 10 (b). ECL to TTL logic-level converter 
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ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) BASIC GATES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 


description 


The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
The family is specifically designed for operation from 
OCto75°C. | 


The ECL2500 family includes: 


e Basic Gate Modules | - @ = Arithmetic Modules 


@ Multifunction Gate Modules @ Interface Modules 





696L HSSOLIO ‘9EZLLE9 S-10 ‘ON NIL3TING 
LLSC 193 *G0SZ193 NYHL 0062193 S3SdAL 


_@ BistableModules a _©@ Memory Module 





family features - 


High speed. . .typical gate propagation delay time of 2.5 ns 
Complementary OR/NOR outputs with capability for wired-OR connections 


Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm lines 3 


~ @ High noise immunity: +225 mV typical at 25°C 
This data sheet covers the basic gate modules. Separate data sheets cover the balance of the ECL2500 modules. 
ECL2500 series basic gates 


The seven ECL2500 series modules that form the basic gate group are shown in the table below. These modules contain 
various combinations of the basic ECL gate shown in the schematic of Figure A and the logic diagrams of Figure B. 


SUMMARY OF MODULES IN BASIC GATE GROUP 


- GATES PER INPUTS PER - | POSITIVE __ 
MODULE GATE LOGIC | 


3 
“ 4 . 


















: - OUTPUTS PER GATE | 
MODULE > | —— 





ECL2500 
 ECL2501 
ECL2502 









OR/NOR 
OR/NOR 






2 






OR/NOR 


~ ECL2504 
ECL2505 __ 













1 ECL2511 





(1 cornmon to each gate) 
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schematic logic 


OUTPUTS OF POSITIVE LOGIC 
OTHER GATES 


WIREO—OR 
NODES 


PULL~DOWN 
RESISTORS AP 4s 
NEGATIVE LOGIC 


') (GND) TO NEGATIVE , A 2: 
VOLTAGE ? ; 
—O Veg 


COMPONENT VALUES 


SHOWN ARE NOMINAL FIGURE B——TYPICAL LOGIC DIAGRAMS 


FIGURE A——-SCHEMATIC (EACH GATE) 





Positive logic OR/NOR functions or negative logic AND/NAND fonctbas: are: provided at the Y (OR) and Z (NOR) 
outputs, as shown. 


Emitter-follower outputs require external pull-down resistors. The wired-OR function can be obtained by connecting 
emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wired-OR node. 





absolute maximum ratings (see note 1) 


Terminal voltages and currents GS ee er Be ta YE ts ee a See table below 
Storage temperaturerange ...... Sp lie Ste hie, Oe eter Se ite ee @ Gd ee SAO CAG 150°C 
Temperature range with supply and bias rene applied. 2. 2... ee . 40°C to 100°C 


nO 0°C TO 75°C (SEE NOTES 2 AND 3) 


TERMINAL VOLTAGE AND/OR CURRENT, T 
VOLTAGE 


TERMINAL CU RRENT 


AEE RE 


recommended operating conditions 












Supply voltage VEG 1.32 Vt2% 
Supply voltage. VEE ee —3.2 V+2% 
Reference voltage Vag - se ee et te te ee Foe ee 0 V (GND) 
Reverse bias on unused inputs cle, at, Cabana ed. Ugh a a coke aie an 24h sh tat Mae ak yea “ar, he on i a ee Oe 
Normalized d-c fan-OUt. 6 ee we ee a ee . . . Oto 35 
Load ‘on each Ou tDUT *s 2488 es Bohs Re a Ne ae, @ aS errata a at 270 Q to eee. 50 Q to GND 
Operating free-air temperature PANO e 0 Se ee wie @ Anes Boe ewes a Atk wa ty. 4 a OCI IS C 


NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be 
exceeded in service or testing. 
2. Maximum terminal conditions must be considered as mutually exclusive. 
3. All voltages are referenced to Vggp, which is at GND. 
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ECL2500 ECL2501 


1D Veg ic 1B 2D 2C VEE 2B 






ECL2502 













12 1Y Vee 2Y 22 Veco 3Y 32 
TRIPLE 2-INPUT OR/NOR GATE 


ECL2505 
1C Vgg 1B 2C 2B. 2A VEE 3C 






1Y Voc 12 2Y Veco 22 2a | 


Vec: Z NC NC B C 
DUAL 4-INPUT OR/NOR GATE 


9-INPUT OR/NOR GATE 


| ECL2504 
1Z Vege 1A 2A 3A 4A Vee 42 






























VY 22 vec 2Y 3Y Vee 32 4Y 1A 1Z Vog 22 32 Voc 3A 3B 
QUADRUPLE DELAY/INVERTER GATE TRIPLE 3-INPUT NOR GATE 


POSITIVE LOGIC NEGATIVE LOGIC . 
MODULE 


ECL2500 _——- | A+B+C+D AtB+G+D ABCD . ABCD 


3Z Veco 42. 4A- 
QUADRUPLE 2-INPUT NOR GATE 


ECL2511 
1A Vep B 2A 3A NC MEE. 4A 

















“ECL2501 At+BtC+Dt+E+F+GtH+l | AtB+C+D+E+F+GtH+l..f ABCDEFGHI ABCDEFGHI 
A 














AtB A+B 
1A+B, 2A+B, 1AeB, 2AeB, 


1Y Vcc Veco 2Y 3Y.Vcece.Vcc.4Y 
QUADRUPLE 2-INPUT OR GATE 


NC—No internal connection 


truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) 
| ECL2502 







ECL2500 
AB cD 


ECL2501 


ECL2503 | 
H 
‘i 
L 
L 


A B 
H xX | 
xX 4H 

| H_H 


ECL2505 ~~ 









4 


> 


< 
N 





L 
Xx 
H 
H 





L 
H 
X 
H 





G 
ie 
x 

x 
Xx 
x 

x 
X 
H 
x 
X 
H 


IX xXxXxxxx xx Ir 
cx xx MK KEK CKULIO 
rxxxxxzmxxxerlo 
Ix IxXxXxXxX x xXx cle 
Se oe ee or | 
ao. oe Es 2 cE EE Es nc EE. 
eee wae aI) a sed pa ce NM cee er me 2 





jzoxxxxxx x =x lo 
cxxxximuxxxxrym 
{xoMxxK OX XMM X KOE 
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electrical characteristics 


TEST 


PARAMETER 
FIGURE 








TEST CONDITIONS* | 








at specified free-air temperature 


MODULE 


SEE NOTE 4 .- 


UNIT 


ECL2500 
ECL2501 
ECL2502 
ECL2504 
ECL2511 


TYP 


“ECL2503 
“ €CL2505 

















£ ‘ | : 
| al | 
| oc Fee lee 1 150 720 
Vin High-level input voltage 25. san Nae rl a aE 0 720 ve . | 
15°C | 150 720° 
tn OC | 
Va Low-level input voltage 25.C ieee a | rie 
75C | | 
v High-level output voltage pe ele mv 
OH(Y) ; ‘ ; 
( at OR output 75.C | 
Sg le ee 
Low-level output voltage oF 
Vv . 2 V,=-0.2V 25°C 
OL(Y) | | e 
at OR euiput 6 Ce. 
oc 
Vou High-level Output voltage 25°C 
at NOR output 75°C 








Low-level output voltage 
at NOR output 





Low-level output voltage 
at NOR output 


High-level output voltage 


VoHty) at OR output 
Low-level output voltage ae ie : 
Vv = — . 
OL(Y) — at OR output : “es 2 
Vv High-level output voltage 2 V.= 
OH(Z) at NOR output ol 





Low-level output voitage 
at NOR output 





High-level input current 
(each input) 


' Low-level input current 
































Supply current 






Input capacitance 






(each input) See mer 5 


Output impedance See Note 6 





= _ +49 © 
EE 3.20 V =1%. 


t These are worst-case values for nine inputs in parallel. See Supplementary Parameter Measurement Information for each gate. 


= 1.32 v 41%, V 


NOTES: 4. 


The algebraic convention where the most positive limit is designated as maximum is used.in this data sheet for logic 


voltage levels only, e.g., if ~350 mV is a maximum, the typical and minimum limits are more negative voltages. 


5, 


Cin is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform 


is integrated with respect to time to determine Q. Cj, = O/V. 


curve. 





Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs Io 
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typical operating characteristics at specified free-air temperature (see figure 1) 


Sis ECL2501 paatants ECL2511 
CL2502 ECL2505 
PARAMETER C. p__ ECL 2504 UNIT 


ANY OUTPUT! Y OUTPUT | z OUTPUT | ANY OUTPUT | A INPUTS 
2.4 2 2.6 
Propagation delay time, { 


6 2.4 2.7 
; 2.8 n 
high-to-low-level output ; i 
2.4 2.7 
3.4 


2.3 2.4 
3.8 3.4 


















RHL 
















2.4 2.6 





and/or 


Propagation delay time, 


t 
PLH low-to-high-level output 


3.5 3.6 3.7 





3.4 










Transition time, 
high-to-low-level output 


and/or 








Transition time, 
low-to-high-leve! output 















4.2 4.7 
tSee Supplementary Parameter Measurement Information for MIN and MAX values at es 25 °c. 
PARAMETER MEASUREMENT INFORMATION | 
Vee : 
take ty SEE NOTE 8 
inpuTS OUTPUT Z 
SEE NOTE 8 








PULSE SEE NOTE 8 
GENERATOR _ QUTPUT Y 
SEE NOTE ? " Ro 
50 22 
—0.5 V 
TEST CIRCUIT VEE 
—3.2V 
5 
ph 50 ns oe : 
' | 
22402 
2.2£0.2 ns — — = i ns 
+400 mV 
INPUT 
-—500 mV 
OBSERVED » 
Vou 
OUTPUT Z LEVEL 
(NOR) | 
I l | OBSERVED 
| | Vou 
| | LEVEL 
= oc: fo zag Tro. 
: t 
ee ee ee Ske 
| | | toy OBSERVED 
oar Vou 
| | : LEVEL 
OUTPUT Y 
(OR) ta OBSERVED 
eS Se You 
LEVEL 


VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY AND TRANSITION TIMES 


NOTES: 7. The generator has the following characteristics: Zo 44 = 50 2, PRR = 1 MHz. 
8. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance 
-- probe with an input impedance of 100 kQ paralleled by 2 pF, or a 50-Q impedance system can be used. The 50-2 resistors 
designated Ro are the oscilloscope input resistance in the 50-22 system or discrete resistors with a high-impedance probe. 


9. Cy, includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10. 
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PARAMETER MEASUREMENT INFORMATION 


“GC 
\) 4 
O 

O be 
-— | 62270 S12 50 22 Vo 

ria “So 6k 4 

-- A Vee 
y re 


t| 
| 
Ike 





Neg. = Mees -05V Vee Er 
A, Vy is applied to each input separately. Each input is tested separately. 
p, Each output is tested separately. 
FIGURE 2—Voy, AND VQ) | FIGURE 3—1,,, 


Vec 
5 
, _— 270 00250 Q 
IL _-— , 
a Ss 
é ee Vee = 
yi Scie sh , 
inputs Ty 270 225002 | 
of other BB 
He gate(s) | 
7 A So. A = 
VEE Vee 





All inputs of all gates are connected in parallel. 


A, All gates are tested simultaneously. 
B. icc is the total current into all Voc terminals, 


FIGURE 4—1,, — FIGURE 5-I¢¢ OR IEE 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 
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SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 
electrical characteristics at specified free-air temperature 


TERMINALS TO : 
BE TESTED : INPUT CONDITIONS — 


PARAMETER (SEE NOTE sn i TEST... OTHER 


. INPUT INPUTS 
SE 
(SEE NOTE 10) FIGURE | UNDER Sue OF OTHER 
TEST GATE GATE(S) 





ECL2500 ~~ Vgp (pin 15) = GND, Vcc (pin 3 and pin 6) = 1.32 V, Veg (pin 10) = —3.2 


1,13,14,16 
8,9,11,12 


SoEceE 


1,13,14,16 . 
8,9,11,12 
a 1.13,14.16 All inputs of both gates | 
in paraliel at —3.2 V 
8,9,11, 12 j 


ECL2501 Mpg (pin 15.) = GND, Veg (pin 3) = 1.32 V, Veg (pin 10) ==32V 





4,7,8,9,11, 
12,13,14,16 


1,7,8,9,11, 
-12,13,14,16 


1,7:8,9,11, ° | 
12,13,14,16 


1,7,8,9,11,.. 
12,13,14,16 


47,8911, 
12,13,14,16 


1,7,8,9,11, 
12,13,14,16 


1,7,8,9,11, [ose es . | All inputs in 
12,13,14,16. Parallel at ~3.2 V 





NOTES: 10. See page 4 for defining term asgociated with each symbal:: 
: 14, Each gate is tested separately unless otherwise noted. See referenced t test figure for output termination. 
Gates not ynder test: have their outputs terminated in the same. manner, and power applied. 
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TYPES ECL2500 THRU ECL2505, ECL2511 
EMITTER-COUPLED-LOGIC GATES 





SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION — 


electrical characteristics at specified free-air temperature a 


TERMINALS TO 
Be tceres INPUT CONDITIONS 
TEST 
FIGURE 
OF SAME 
Vouty) 


PARAMETER (SEE NOTE 11) : OTHER 
(SEE NOTE 10) INPUT INPUTS 
OUTPUTS 
INPUTS. TEST dined GATES 
Y zs. 
VoH(z) 
Vouiz) 


UNDER INeUTIS) OF OTHER 
ECL2502 VeBB (pin 15 ) = GND, Vcc (pin 3. and pin 6 ) = 1.32 V, VEE (pin 10 ) = —3.2 V 





nN 


All inputs of all gates 
in parallel! at —3.2 V 


25°C 
75°C 


o°c 
25°C 
75°C 


0°C 
25°C 
75°C 


o°c 
25°C 
75°C 
o°c 


25°C 
75°C 


o°Cc 
25°C 
| 75°C 
5 ; 
All inputs of all gates : oe 
in parallel at —3.2 V , 25°C 
75°C 





NOTES: 10. See page 4 for defining term associated with each symbol. 


11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates 
not under test have their outputs terminated in the same.manner, and power applied. 
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TYPES ECL2500 THRU ECL2505, ECL251) 
EMITTER-COUPLED-LOGIC GATES 


SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 
electrical characteristics at specified free-air temperature 


INPUT CONDITIONS 








TERMINALS TO 
















































BE TESTED . 
PARAMETER (SEE NOTE 11) TEST eee OTHER jpire . 
T ee 
{SEE NOTE 10) ouTPUTS FIGURE UNDER eer OF OTHER 
INPUTS TEST. CATES. 
, g GATE 











_ 
Ww 


13 


wi =a foe Poo oY = 
IE EA) NI} ww NT w N 


< 
Ww 


re oy _ -_ _ 
NOE 


Ww 


w& 


Inputs of .all gates: 
in parallel at —3,2 Vv 










Vep (pin 15) = GND, 


11,172,13 
78,9 


11,12,13- [0a | 
a es ee 


ECE ee ee 
res [oe 


ob ase) en Pe ee 
HAE On Beers ia 
11,12,13 . - in paraltel at —3.2 V 


NOTES: 10. — See page 4 for defining term associated with each symboi. 


11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates 
not under test have their outputs terminated in the same manner, and power applied.. 
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TYPES ECL2500 THRU ECL2505, ECL2511 
EMITTER-COUPLED-LOGIC GATES 





~ SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 
electrical characteristics at specified free-air temperature 


TERMINALS TO 
BE TESTED - INPUT CONDITIONS 


(SEE NOTE 11) 
































PARAMETER _ TEST OTHER , 
INPUT INPUTS. 
(SEE NOTE 10) OUTPUTS FIgnne UNDER elite OF OTHER 
INPUTS TEST GATES 
ae 4s GATE 










All inputs of all gates 
in parallel at —3.2 V 


NOTES: 10. See page 4 for defining term associated with each symbol. 


11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test have their outputs terminated 
in the same manner, and power applied. 





7 GENERAL APPLICATION INFORMATION 
Multiple Vcc terminals have been supplied to reduce crosstalk noise. All Vcc terminals should be connected even if all 
gates in a module are not used. 


Applications of the ECL2500 basic gates at other than data sheet conditions are covered in a separate family 
application document. 


General loading for fan-out may be divided into two classes: 


CLASSI Short-Line or Cluster Loading. 2 | | : 
Loads which can be connected within two inches of any source can be treated as lumped capacitive 
loads which include the gate inputs and stub-line capacitances. Switching times can be interpolated 
accordingly. No two dotted outputs can be more than two inches apart for this case. 


CLASS II Long-Line or Distributive Loading. . : : 

, These loads must be treated as lumped loads along a transmission line and termination should be at 
the end of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 
50-ohm printed line (with dielectric constant of 4.5) in order that the reflection coefficient be no 
greater than 20%. If the loads are lumped loads of 20 pF, they must be 4.5 inches apart. If 
individual gates and CLASSI loads are distributed, they must not exceed the 20 pF per 
4.5 inches of line. 
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SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 
operating characteristics at specified free-air temperature (see figure 1) 




















TERMINALS TO BE TESTED 
(SEE NOTES 12, 13, AND 14) 


tro and/or try 
TRANSITION TIMES—ns 


tpyy and/or tory 
PROPAGATION TIMES—ns 











OUTPUT 





OUTPUT 
- OUTPUT 


INPUT 
OUTPUT 


ECL2500 


&CL2501 


ECL2502 


ECL2503 


ECL2511 


26 45.65 





NOTES: 12. Each gate is tested separately. 
13. The input pulse is measured as it is applied sequentially to each input of the gate under test and a ‘waveform measurement 
is made at each of the outputs of that gate. Times are as defined in Figure 1. 


14, ‘Bias voltages and loads for the gate under test are shown in Figure 1, Unused gates have inputs biased to —0.5 V, outputs 
under load, and power applied. 
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mechanical data 


The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. 


The plastic case is electrically nonconductive, 


16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 


0 300 
iat 3 0010 > 


i Seaeneauiak Core Me COC. O10 ,en. NOTES a. The teuegosition pin spacing is 0 100 between center 


lines. Each pin centertine is located withn 0.010 of its 


“| nae ose ae true longitudinal position relative to pins 1 and 16. 


Pere . ied 


0.01C NOM 0010 MIN, ______. b. Al’ dimensions are in inches unless otherwise noted. 


Yi La] 
—— SEATING PLANE ~~ I woctly e 
foye oy 
Ry Woe yb Gp 3 | 0036 MIN 
Y aacdaigt j i 





“90° 6 PLACES! 
ie PLACES! awh 0.08 +0003 eres oor + 0003 


“6 PLACES 16 PLACES! 
eg Bnd De Pes Belk as Be 


i Gs Be _ ~<« 

! (8 PLACES) + 4030 

4 PLACES PIN SPACING 
‘See Note o 





terminal designations 


Pin assignments are shown in the table below and correspond to the logic diagrams on page 3. 
Outputs are denoted Y or Z. Inputs are denoted A, B, C, etc. | 

Respective inputs and outputs are identified by a gate number preceding the pin symbol. 
Power is supplied via the Vcc: Vege: and Veep terminals. 

Vep is a reference voltage. 

NC indicates no internal connection. 


PIN ASSIGNMENTS 





1Y Ve 2A Ve 1C Ve 1D 
| eci2s01 | A : Ve Ve 
1A 4A Ve 2A Ve 





— PRINTED IN U.S.A. 
T) cannot assume ony responsibility for any circuits shown 


1¢ : ‘ay ~ or represent that they are free from patent infringement. 
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ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) MULTIFUNCTION GATES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 


description 


The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 

The family is specifically designed for operation from 
0°C to 75°C. 





The ECL2500 family includes: 


w 4 
es 
m 
no 
am 
28 
ZN 
Os 
O44 
= 
Ox 
Bc 
=m 
= 
fe 
Pr 
Oo 
Os 
am 
+m 
0° 
aN 
pol 
=N 
Sm 
CO 
; Sa 
NO 
o1 
ro} 
& 


® Basic Gate Modules -@ Arithmetic Modules 
e | Multifunction Gate Modules @ Interface Modules 
@ Bistable Modules @ Memory Module 





_ family features 
| e High speed ... typical gate propagation delay time of 2.5 ns 
Complementary OR/NOR outputs with capability for wired-OR connections 


e Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm lines iain 


e High noise immunity: +225 mV typical at 25°C 

This data sheet covers the multifunction-gate modules. Separate data sheets cover the balance of the ECL2500 modules. 
| ECL2500 series multifunction gates | 
: The seven ECL2500 series re that form the ui taneuen gate group are shown in the tible Below: These 


modules contain various combinations of the multifunction ECL circuit shown in the schematic of Figure A and the 
logic diagrams of Figure B. 


SUMMARY OF MODULES IN MULTIFUNCTION GATE GROUP 

























MODULE GATES PER _ INPUTS PER POSITIVE , (OUTEUTS PER MODULE 
a MODULE GATE LOGIC ot te eel 


ECL2506 
ECL2507 







 ECL2509 OR-AND/NOR-OR | 1 | 


ECL2510 3,3,3,2 OR-AND/NOR-OR 


:2 








oq iy at 





| oa | 
iy eee le (14 common to each 2 gates) | | peda 
ECL2513 i 2 OR-AND/NOR-OR 





(1 common to 2 gates) 
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schematic logic 







[re oe Se ee ee Se ey, ee ee ae re ee ee ee ee 


POSITIVE LOGIC 


QUTPUTS OF 
OTHER GATES 


A. 
10 MORE WIREO-OR 
am INTERNAL \| NODES 
COLLECTOR 
DOTS ; O 


PULL-DOWN 
RESISTORS 





Y=(A +B) (C+D) 


TO NEGATIVE 
VOLTAGE 





TO MORE 
INTERNAL @m me 
EMITTER DOTS 


NEGATIVE LOGIC 


F cadiiiien sadism tiicnsdiita eatin ditsenaditn nsaiite melitnenatinsditaediterenti mal 


COMRONENT VALUES 
SHOWN ARE NOMINAL 






© COLLECTOR DOT 


FIGURE A — TYPICAL SCHEMATIC 


FIGURE B — TYPICAL LOGIC DIAGRAMS 


Positive logic OR-AND/NOR-OR functions or negative logic AND-OR/NAND-AND functions are provided at the 
Y and Z outputs, as shown, ae | 3 


Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by 
— connecting emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each 
wired-OR node.» | ae 
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truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) 


ECL2506 | ECL25100 0 | : 
“INPUTS.___——=«POUTPUT INPUTS __——_—«| OUTPUTS 
Kea Mimi kak a 


K 
x 
x 
x 
ae 


W output, at least one input 
}gate must be HIGH : 


tom 
x I Kies |r x x x Ie 





 ECL2512 





INPUTS me Boos QUIPUTS ) 
‘Determined 
by inputs. 

| 2A,2B,2C, | 
DE, and F. 

(See below) 


For a LOW output, at least one input 
of each gate must be HIGH 
XPH X}| HX} HX 


H} X H| X H})X H 





by inputs 
1A,1B,1C, 
X | D,E, and F. 
(See above) 


For a LOW output from either section, at least One input | = 
of each gate in that section must be HIGH. age 


For a LOW output, at leas 
of each gate must b 


HX H X|H X 
mee x_H]X_H 





2 SidshG2 


ee 


“Determined eas 
by inputs. 
. 2A,2B,2¢, and D. 
ot (See below) 
Determined. ope: 3 
by inputs 





For a HIGH Y and LOW Z, at least. : 
one input of each gate ed 
must be HIGH. 


[H xt xyH xTH x [oe 
LH] x HEX WH] XH] me 






os above) S 





Fora HIGH Y and LOW Z from either section; at least one input vy : 
of each gate in that section must be HIGH 
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logic 








ECL2507 





ECL2506 | 






4-WIDE 3-INPUT NOR-OR GATE 5-WIDE 2-INPUT NOR-OR GATE 


ECL2509 





7 | | a 4-WIDE 2-INPUT 
6-WIDE 2-INPUT NOR-OR GATE OR-AND/NOR-OR GATE 





NC—No internal connection 


© — Collector Dot 
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ECL2510 . ECL2512 


Vee 12 


4-WIDE 3-3-3-2 INPUT : DUAL 3-WIDE 2-INPUT NOR-OR GATE 
OR-AND/NOR-OR GATE ” be WITH COMMON INPUTS 





ECL2513 


Voc 3¥ BN SG. 22 






DUAL 2-WIDE 2-INPUT ‘OR-AND/NOR-OR GATE 
‘WITH COMMON INPUT 






POSITIVE LOGIC | NEGATIVE LOGIC 


ABC * DEF * GHI* JKL 
























ad 
———e 


ECL2509 | (A+B) (C+D) (E+F) (G+H) ~ “A+B + C+D EFF + GH Jag+co+er+cH |; aoe 
ECL2510 (A+B) (C+D4E) (F+G4H) (14J+K) A¥B+C+DsE + FIGHH + TK [AB + CDE + FGH + IIK|AB™ -* 





NC—No internal connection O-— Collector Dot | 
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GENERAL APPLICATION INFORMATION 


Multiple Vcc terminals have been sHpeued to reduce crosstalk noise. All Vcc terminals should be connected even if all 
gates ina module are not used. 


Applications of the multifunction gates at other than data sheet conditions are covered in a separate ECL2500 series : 
application document, 


The multifunction gates divide into two groups with internal wired connections as follows: 


EMITTER 
MODULE DOTS 


COLLECTOR EMITTER 
MODULE DOTS. DOTS 


_ ECL2513t ECL2512t 
ECL2509 


ECL2510 





ECL2506 
ECL2507 
ECL2508 





tT Each half . tach halt 


General loading for fan-out may be divided into two classes: 


CLASS! Short-Line or Cluster Loading. 


Loads which can be connected within two inches of any source can be treated as lumped capacitive loads 
which include the gate inputs and stub- line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 


CLASS II Long-Line or Distributive Loading. 


These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4 .5) in order that the reflection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 
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absolute maximum ratings (see note 1) 


Terminal voltages and currents 2... 6. ee - . . . See table below 
Storage temperaturerange ...... dy Eo Bett Hae ee Dd. cack df see =40 C10 150°C 
Temperature range with supply and bias voltages spplied:. Sie Ee ee ae ee a ee ee —40°C to 100°C 


TERMINAL VOLTAGE AND/OR CURRENT, Tp = 0°C TO 75°C (SEE NOTES 2 AND 3) 


VOLTAGE 
een a ‘CURRENT 


CONTINUOUS 20-us SURGE 
All other 
inputs open 


















recommended operating conditions 


Supply voltage Voge ee ee ee | Se dasae ee Oe Wi 2% 
Supply voltage Vep ete ee —3.2 V+ 2% 
Reference voltage Vpp - ss 6 tt et te ee ee ee ee OV (GND) 
Reverse bias on: Uinused inputs”. 22206. ei ec eee a ee a ew ee ATV EOSBYV 
Normalized d-c fan-out . - - + ee ee ee ee ee le . . . Oto 35 
Load on each output. . 2. 1 6 ee ee ee ee rersetenaeats at 270 2 to > VEE, 50. §2 to GND 
Operating free-air temperature range... ee ee ee ee ee ee ee OC tO 75°C 


NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaled and are never to be 
exceeded in service or testing. : : 
2. Maximum terminal conditions must be considered as mutually exclusive. 
3. All voltages are referenced to Vgp, which is at GND, 
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electrical characteristics at specified free-air temperature 


MODULE 


SEE NOTE 4... 
TEST 
PARAMETER TEST CONDITIONS * 
FIGURE 


ECL2507 
ECL2512 
ECL2513 


High-level input voltage 


Low-level input voltage 


High-level output voltage 
at Y output 


Low-level output voltage 
at Y output 


High-level output voltage 
at Z output 


Low-level output voltage 
at Z output 


Low-level output voltage 
at Z output 





High-level output voltage 
at Z output 


High-level output voltage 
at Y output 


Low-level qutput voltage 
at Y output 


High-level output voltage 
at Z output 


Low-level output voltage 
at Z output 


High-level input current 
(each input) 


Low-level input current 


, Supply current 


Input capacitance 


(each input) See Note 5 


Output impedance See Note 6 





*Vep = GND, Voc = 1.32 V 1%, Veg = —3.20V 1%. | 
tThese are worst case values for ECL2508 which has six emitters dotted. See Supplementary Parameter Measurement Information for each. 
module. : ; ; 
{These are worst-case values for twelve inputs | in parallel. See Supplementary Parameter Meceuramient lareimayion (ot enc. madile 
NOTES: 4, The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 
only, e.g., if —356 mV is a maximum, the typical and minimum limits are more negative voltages. 
5. Cjn is measured using peak current techniques. A square-wave input pulse is applied, and the input current Mauston is integrated - 
with respect to time to determine Q. Cj, = Q/V. 
6. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs Ic Curve. 
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operating characteristics at specified free-air temperature (see figure 1) 


aoe ECL2506 THRU ECL2508, ECL2512 | ECL2509, ECL2510, ECL2513 

























- PARAMETER 


Z OUTPUTS ANY OUTPUT UNIT 
o°c 7 


4 pF | 25°c | 



























Propagation delay time, 


t 
PHL high-to-low-level output 


75°C 
and/or aC 
Propagation delay time, a 
tPLH ; 50 pF | 25°C 
low-to-high-level output 78°C 







Transition time, 











4 pF a 
— 


TTHL 


high-to-low-level output 
and/or 








Transistion time, 








| ie 


'TLH 
7 75°C 


low-to-high-level output 





PARAMETER MEASUREMENT INFORMATION 


INPUT Vec 
See Note 8 







See Note 8 














moon OUTPUT Z 
PULSE . 
| GENERATOR OUTPUT Y See Note 8 
See Note 7 R 
7 = ag ote 9 a 
. TEST CIRCUIT | 3 | 7 VEE 
O-cotiector Dot : : - —~3.2V 
ae 50 ns ge, be ae 
2.2 + 0.2 ns = ~—— i: =~ tee 2.2 + 0:2 ns 
. ° . ° : | : 
. | . : +400 mv 
INPUT | 
—500 mv 
y OBSERVED 
. OH LEVEL 
OUTPUT 2 l 
[e° | y. OBSERVED 
lel | | Ol LEVEL 
Fern Pee pa 
| | 
pt fem tL a fee LH 
| { “sl bey OBSERVED 
v4 ; | YOu 
ae LEVEL 
OUTPUT Y | 7 | 
| Pu LY 4 r OBSERVED 
| ee | Ob Le vet 


a loge —- = ToL ting 
VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY AND TRANSITION TIMES 


NOTES: 7. The generator has the following characteristics: Zot = 50 82, PRR = 1 MHz. 
8. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high- impedance 
probe with an input impedance of 100 k{2 paralleled by 2.pF, or.a 50-2 impedance system can. be used, The 50-82 resistors 
designated Rg are the oscilloscope input resistance in the 50-Q system or discrete resistors with a high- impedance probe. 
9. Cy includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan- out of 10, 
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PARAMETER MEASUREMENT INFORMATIONT 


; “CG: 7 
©) 


: : [ele 0° | 
0.5 V See O | eet 
a = 270 | 
ae, ae : + : $a 502 Vo 


OV 






BB 
Vege O = 





be —— 
i[FK-O 

< 

ow 

: @ 
o 
IS 


—0.5V MEE | VEE = 


A. The particular input voltages for each module are shown in the Supplementary 
Parameter Measurement Information Section. 

B. Vy, is applied to each input separately except where Note 13 applies. 

C. Each output is tested separately. 


FIGURE 2—Vow and Vo- 





Vcc | 


270 Q2 50 2 





[at VEE 
O O= . 
-O5V Veg 
ice f | 
re 
Vy a - —: = ' 
7 1-0 Vea. ~ £2702 g502 
| + ae eee ae jt a 
—-0.5V Vee. ee VEE 


- Each inpiit is tested ladies 


. . . FIGURE 3—hiy 
TArrows indicate actual direction oF current flow. Current into a terminal is a positive value. 
Or Collector Dot : aes 
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PARAM ETER MEASUREMENT IN VFORMATIONT 





©) 
0 VEE 
—-3.2V 


All inputs of all.gates are connected in parailel. 
FIGURE 4-1), 





A. All gates are tested simultaneously. ae 
Ble is the total current into all Voc terminals. ; 


FIGURE Slag or lee 


T Arrows indicate actual direction = current Flow. Current into a terminal isa positive value. — 
© —Collector Dot 2 
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SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 





electrical characteristics at specified free-air temperature 


TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 
(SEE NOTE 11) INPUT nee “ INPUTS | 


UNDER INPUTIS) OF OTHER | 


OF SAME - 
TEST GATE GATE(S) 


PARAMETER 


(SEE NOTE 10) OUTPUTS | FIGURE 


INPUTS 





ECL2506 Vee (pin 15) = GND, Vcc (pin 3) = 1.32 V, Veg (pin 10) = -3.2 V 


VOH(Z) —0.5V See Note 12 
13, 14, 16 
~ VOL(Z) -0.5V — See Note 13 
73, 14, 16 . = 
VOL(Z) —0.5V See Note 13 
13, 14, 16 | 





All inputs of all gates 
VOH(2) in parallel at —0.5 V 

| 
VOH(Z) -0.5V See Note 12 


—0.5 V See Note 13 


1, 2, 4, 

6,7, 8, All inputs of all gates 
9,11, 12, in parallel at —3.2 V 
13, 14, 16 





NOTES: 10. See page 8 for defining term associated with each symbol.,. 
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test 
have their outputs terminated in the same manner, and power applied. 
12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to —0.5 V. 
13. One input of each gate must be at V;. Other inputs are biased to —0.5 V. . 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 





SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 


electrical characteristics at specified free-air temperature 





TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 
re OTHER 
PARAMETER SEE ore TEST ONGEE INPUT (S) Pa Aa a 
(SEE NOTE 10) FIGURE : OF SAME . 
3 TEST GATE(S) 
GATE 
Y 2 
ECL2507 Ves (pin 15) = GND, Vcc (pin 3 and pin 6) = 1.32 V, Veg (pin 10) = —3.2 V 
7,8 







VOH(Z) | 9, 11 | 2 


—0.5 V See Note 12} 25°C 








—0,5 V See Note 13 


~—0.5 V See Note 13 | 








“12 | 
| 7,8 | 7 
VOHIZ) All inputs of all gates aay 
in parallel at —0.5 V. | 
12, 13 
14, 16 ae | | 
aos 22° OC 4-290 
2 -0.15V -05V  SeeNote 12{ 25°C : B25 ame mV 
| ap joo © | on 
0.15V  —-05V  SeeNote13. 25°C | +290]. mv 
, , : - pf beG Suh 22607 38) 
a ee Lore = 255 
—O5V -O5V -05V : 25°C | 235| yA 
oe | 75°C | ~ 200 
All inputs of ail gates 0.0" =0:2 
in parallel at —3,2 V eo | OT 
i“ . 75°C} —1.0 





NOTES: 10. See page 8 for defining term associated with each symbol. 
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination, Gates not under test 
have their outputs terminated in the same manner, and power applied. | 
12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to -0.5 V. 
13. One input of each gate must be at Vj. Other inputs are biased to —0.5 V. | 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 


SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 





electrical characteristics at specified free-air temperature 


TERMINALS TO INPUT CONDITIONS 
TO BE TESTED OTHER 


(SEE NOTE 11) INPUT INPUT(S) INPUTS 






PARAMETER 


UNDER OF OTHER 
(SEE NOTE 10) OF SAME 
TEST Cnee GATE(S) 
ECL2508 Vep (pin 15) = GND, Vec (pin 3) = 1.32 V, Vee (pin 10) = —3.2 V 


See Note 12 


See Note 13 





Ul 


[ 1, 16 | 
| 8,9 | 
11, 12 | 
| 1, 16 
| 8,9 
| 1, 16 | 
| 8,9 
14, 12 | 
13, 14 | 
| 1, 16_| 
| 8,9 | 
/11, 12 
13, 14 | 
| 1, 16 
| 8,9 
11, 12 | 
13, 14 | 
1,2 





See Note 13 


All inputs of all gates 
in parallel at —0.5 V 


See Note 12 





See Note 13 


All inputs of all gates 
in parallel at —3.2 V 





NOTES: 10, See page 8 for defining term associated with each symbol. 
11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test 
have their outputs terminated in the same manner, and power applied. 
12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to —0.5 V. 
13. One input of each gate must be at V;. Other inputs are biased to —0.5 V. 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 





SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 


electrical characteristics at specified free-air temperature 





oh al each 7 INPUT CONDITIONS 
& OTHER a 
PARAMETER |_(SEE NOTE 11) INPUT iputisy __ INPUTS 
(SEE NOTE 10) | UNDER orsame OF OTHER” 
. TEST GATE GATE(S) 





ECL2509 = Vg (pin 15) = GND, Veg (pin 6) = 1.32 V, Veg (pin 10)=-32V 


0.2 Vv | 05 Vv 0.5 V 
See piualg 
See Note a 
See Note 1 . 


See Note 13. 


__ Allinputs of all gates 
_in parallel at—O.5V 


-0,5V See Note 13 


—0.5V See Note 12 


-05V -05V 


All inputs of all gates oe 
in parallel at —3,.2 V 


NOTES: 10. See page 8 for défining term associated with each symbol. ; 
11, Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test 
have their outputs terminated in the same manner, and power applied. . 
12, At least one input of each other gate must be at 0.5 V. ‘Other inputs are biased to —0.5 V. 
13. One input of each gate must be at Vj. Other inputs are biased to —0.5 V. 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 





SUPPLEMENTARY PARAMETER MEASUR EMENT IN FORMATION 


electrical characteristics at specified free-air temperature 


, INPUT CONDITIONS. | 







TERMINALS TO 
TO BE TESTED 




















~ OTHER 
salient eo HIDEe INPET IS) SEOTHER 7 
NOTE . 
(SEE NOTE 10) OFSAME Gates) 




















ETEST. ‘GATE 


ECL2510 


| 


13, 14, 16 






ut See Note 12 
13, 14, 16 
1,2 
6,7,8 
9,11,12- 
13, 14, 16 
12-2 
67,8 











—0.2V —0.5V See Note 12 






See Note 13 









VOL(Z) See Note 13 _ 


2 > 
0 


All inputs of all gates 
in parallel at —0.5 V 
















-0.5V See Note 13 


: 


tH 






—0.5V See Note 12 


All inputs of all gates 
in parallel at —3.2 V 


NOTES: 10. See page 8 for defining term associated with each symbol. 
11. Each gate is tested separately unless otherwise noted. See referenced. test. figure for output termination. Gates not under test 
. have their outputs terminated in the same manner, and power applied. 
12. At least one input of each other gate must be at 0.5 V. Other inputs are. biased to —0.5 V.- 
13. One input of each gate must be at Vj. Other inputs are biased to —0.5 V.:. 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 





SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 
electrical characteristics at specified free-air temperature 


TERMINALS TO INPUT CONDITIONS 


TO BE TESTED 
(SEE NOTE 11) INPUT OTHER REMAINING 
PARAMETER UNDER INPUT(S) INPUTS 


(SEE NOTE'10) | TESS OF SAME OF OTHER 
. one GATE GATE(S) 


ECL2512 in 15) = GND, Vcc (pi in 6) = 1.32 V, in 10) = -3.2 V 


See Note 13 


See Note 13 


~~” All inputs of all gates 
in parallel at —0.5 V © 


See Note 13. 


All inputs of all gates 
in Parallel at —3.2 V 





NOTES: 10. See page 8 for defining term associated with each symbol. 
11. Each gate is. tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test 
‘ have their outputs terminated in the same manner, and power applied. 
13. One input of each gate must be at V,. Other inputs are biased to —0.5 V. 
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TYPES ECL2506 THRU ECL2510;. ECL2512, £12513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC. GATES 





SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION. 


electrical characteristics at specified free-air temperature 












"INPUT CONDITIONS | 
OTHER REMAINING| 


TERMINALS TO 
TO BE TESTED 
















PARAMETER SEEN vere vila —-INPUT(S) INPUTS 
(SEE NOTE 10) oo TEST OF SAME ‘OF OTHER 






GATE GATE(S) 















ECL2513 _VBB (pin 15) = GND, Vcc (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = -3.2 V 
14, | 14, 16 | 


oy 12,13 
ae P13 
11, | 11, 12 | 


14, TES 
aoe 13. 


VOL(Y) 


11, — 
14, 16 
12, 13 






See Note 13 






1 11, 12 | 
a 
12, | 12, 13 | 
VOL(Z) 
12, 13 


a 2 








See Note 13 






NO 






All inputs of all gates 













in parallel at —0.5 V 





0.15V °--O5V 





o°c. 
25°C 
75°C 


O°C : 
25°C}. 
75°C 

0°Cc . 
25°C }- 
75°C ; 

NOTES: 10. See page 8 for defining term associated with each symbol. | 


11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates 
not under test have their outputs terminated in the same manner, and power applied: 
13. One input of each gate must be at V;. Other inputs are biased to —0.5 V. 










All inputs of all gates 
in parallel at —3.2 V 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 





SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 


operating characteristics at specified free-air temperature (see figure 1) 


NOTES: 









tTHL and/or tTLH 
TRANSITION TIMES—ns 


tPHL and/or tpLy 
PROPAGATION TIMES—ns 


TERMINALS TO BE TESTED 


C. 
(SEE NOTES 16, 17, 













18, AND 19) | 

5 .5)/, 5 
= ke Ie 
> - = oe = oe = 
35 SoS.) 

re) € O0|2 3] 





ECL 2506 









| [so [36 [2a a6 45) 


25 35 46 : 



















ECL2509 } : 


fs 7[ 7 
9 5}12 5/14 5/50 [ 3. 
L210” | 
| 9 4|13 z 
jit |14 
}12 5}16 5 





25 43 6.5 


16. Each gate is tested separately. At least one input of each of the other gates (excluding the inactive half of the ECL2512 or 

- ECL2513) must be at 0.5 V with the other inputs at —0.5 V. | biel 

17. The input pulse is measured as it is applied sequentially to each input of the gate under test, and a waveform. measurement is 
made at each of the outputs of that gate. Times are as defined in Figure 1, : 


6 16 26 4.1 “96°. 20 34 63 





18, Other inputs of the same gate as input under test are at —0.5 V. Acces 
19. Bias voltages and loads for the half of the ECL2512 and ECL2513 under test are shown in Figure 1. The inactive half has 
remaining inputs biased to —0.5 V, outputs under ioad, and power applied. oe 
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mechanical data 


The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. af : 


The plastic case is electrically nonconductive. 


16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 








-——mm 0870 MAX ——---- > 
® OOOVOO 
0.093 & (NOMINAL) —— 
0.160 (NOMINAL; 


0.250 = 0.010 ® @ ® ® ® © @) ® NOTES: a. The true-position pin spacing is 0.100 between center- 
lines. Each pin centerline is located within 0.010 of its 


0.080 {NOMINAL) ‘ true longitudinal position relative to pins 1 and 16. 
0,080 MAX (16 PLACES) 


| 0,010 MIN b. All dimensions are in inches unless otherwise noted. 


M\ 0.010 (NOMINAL) 0,200 MAX 


——SEATING PLANE 
105’ \ 0,140 MIN 


(16 PLACES: ) O01) = | 
ae beret 
De ea 


| ( PLACES ) | 





0.036 MIN 
ipa PLACES) 
{ 0.018 = 0,003 


(16 PLACES) 





PIN SPACING 
& & (See Note a) 


terminal designations 


Pin assignments are shown in the table below and correspond to the logic diagrams on pages 4 and 5. 
Outputs are denoted by Y or Z. Inputs are denoted by A, B, C, etc. | 

Respective inputs and outputs are identified by a gate number preceding the pin symbol. 

Power is supplied via the Vcc, VEE, and Vpp terminals. 

VBB isa reference voltage. 


NC indicates no internal connection. 


PIN. ASSIGNMENTS 


PIN 4. 2 3 4 5 6 7 8 9 0 1 #2 23 4 #6 16 

| AB Veo C 2 dD  E— F G Vee H ft J K. Veg iL 
AB Vec NC 2 Veo CDE Vee Gach a Vea 
|. ecras0s | A Cc Veo Dz «& F G H Vee t 45 K cL Veep B 
| A NC NC NC Z Veo Y C D Vee — F G H Veg B 
A B Vcc Y 2 C D. EF Vee GH 1. Jd Vpp CK 





ECL2513 | NC 1z Voc 1¥ 2Y Veco 2Z 2A 2B Vee 2 OD 1 1A Vgg- 1B 
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| TYPES ECL2515, ECL2516 
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ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) ARITHMETIC MODULES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 


description 


91G2193 “SLSZ194 SAdAL 


The ECL2500 series is a compatible family of ECL | 
functions with basic gate delays of 2 to 3 ns per stage. | 
The family is specifically designed for operation from 
O°C to 75°C. | 





The ECL2500 family includes: | | , : 
| @ Basic Gate Modules . @ | Arithmetic Modules} 


@ Multifunction Gate Modules — .  @ Interface Modules 


OL6L AUVNNVE ‘S6ZLLOZ S-10 ‘ON NIL311N@ 


e@ BistableModules = = = === © Memory Module — 
family features 
e High speed. . .typical gate propagation delay time of 2.5ns . 
Complementary OR/NOR outputs with capability for wired-OR connections 


Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm lines . 


oe High noise immunity: +225 mV typical at 25°C 
7 . This data sheet covers the arithmetic modules, = 
Separate data sheets cover the balance of the ECL2500 modules. 
ECL2500 series arithmetic modules 
The ECL2500 series arithmetic modules are summarized in the table below. These modules contain the multifunction | 
ECL circuits shown in the schematics of Figures A and B. The basic principle of collector dotting and emitter dotting,. 
used in both modules, is the shown in Figure C. Logic diagrams of ECL2515 and ECL2516 are shown on page 4. 
SUMMARY OF ARITHMETIC MODULES — eee : 
| GATES PER INPUTS PER POSITIVE . : | i 
aa MODULE ‘OUTPUTS OF MODULE |. 
| ECL2515 = : : : | : ae eee Ge 
. - )R - . Y 


ECL2516 : | 
FULL SUM-CARRY OR-AND/NOR-OR 


ADDER 

































7 2, 2,2, 3, 3,3,3 
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_ EMITTER-COUPLED-LOGIC ARITHMETIC MODULES 


~ schematic 


Ww Iv 
NMOHS SAN TVA 


JOVLIOA 
SAILVOAN 


SHOLSIS3H 
NMOG"71Nd 


(GN9) 
a 


e 


- §LS7193 4O DILVINSHOS—V 3HNDIS 


aH aie 
ee 
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ZzzS< SVX3L ‘SVTIVG * ZI0S XOB 3d1440 1S0q © 


GALVUOdGHODNI» 


SLNAWNULSN| SVXAL 


Geb 





- ‘OUTPUTS OF 
OTHER GATES 


WIRED-OR 


PULL-DOWN 
RESISTORS 


TO 
» NEGATIVE 
VOLTAGE 


INSERT. | | 


- COMPONENT 
VALUES SHOWN. _. 
ARE NOMINAL 


Seg Bi Se aa Sa ee ha 


A.B. F-O WO yp 
O OO 0 -O-0O 


FIGURE B—SCHEMATIC OF ECL2516 | 





Positive logic OR -AND/NOR -OR functions or “negative logic. AND OR/NAND “AND functions are provided at the 
various outputs of ECL2515 and ECL2516 as shown in the logic ‘table. 

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained: by connecting 
emitter-follower outputs of. other modules together. Only one pull-down resistor is required for each wired-OR node. 


Each output ofa module can be wired-OR connected independently of. the other outputs of the module. 





DIPEWBYIS — 


“91901 SAILISOd 


(a+ 2) 8+ whe A 


WVHOVIG 91907 GNY/ v0-d3 YIM—9 SHNDIS 


91907 SAILVD3N 


qT 
io) 
= 
7 
2) 
- 
N 
oi 
ram 
wi 


JOP 10}9911I0N— © 





(+) +18 + WV) = Z 


SUINGOW DILIWHLINY 91901-031dN0D-YaLLIWI 


9LSZ1)3 “SISZ1DI S3dAL 


TYPES ECL2515, ECL2516 


MITTER-COUPLED-LOGIC ARITHMETIC MODULES 





logic 


ECL2515__ = : ECL2516 





GROUP CARRY | | | FULL SUM-CARRY ADDER | 





POSITIVE LOGIC 


_. NEGATIVELOGIC | 






©} —Collector dot 
NC—No internal connection 
‘OUT-OF-PHASE OUT-OF-PHASE 


MODULE : IN-PHASE OUTPUT . IN-PHASE OUTPUT aA i 

Ho OUTPUT | OUTPUT. | 
Y =A(BHI)(G+H41)* = | = Z=A+B4I+GFHHI+ =| YY = A+BI4GHI+ 

ECL2515 - fe pe : 

aan (E+F+H+1)(C+D+E+H+1) E+F+H+1+C+D+E+H+I . EFHI+CDEHI 


o E=(A+B+C)(AHB+C)+ | E=AHB+CHAYB+C+ = = ABC+ABCt 
ECL2516 





(A+B+C)(A+B+C) A+B+C+A+B+C ABGtABG 


Co= (A+B) (B+C) (A+C) Co = A+B+B+C+A+C | Co = AB+BC+AC Co =AB-BC . AC 


truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) 






- ECL2515 © e | ECL2516 | 


INPUTS) OUTPUTS : INPUTS ___OUTP . 






UTS. | 
Cg Co 

















L. . 
| For a LOW Y and HIGH Z, all inputs to at least one gate 
| must be LOW. For a HIGH Y and LOW Z, at least one input 
| of each gate must be HIGH. 23 ; 
TH Xx. 


er Ee ee 
Sa e es Saale 
eee et ee eS 
i pee rl al 


‘yo. 
L 
H 
H 

[Ce 
L 
L 
H 


rete Dor Ie rer Ty 
Corer Ler ee SE 


Lie elo Fe 


A 
E 
L 
L 
L 
H 
H 
H 
H 


Petrie ier” tia 


HoH 
H oH 
H H 
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absolute maximum ratings (see note 1) 
Terminal voltages andcurrents . . . 2... 0.0.0.02 0 ee we ee ew ew ew ee ee.) «6Se@ table below 


_ Storage temperaturerange. 6 ee —40°C to 150°C 
Temperature range with supply and bias voltages applied . . . . . 2... ee ee ee —40°C to 100°C 


TERMINAL VOLTAGE AND/OR CURRENT, Ta, = 0°C TO 75°C (SEE NOTES 2 AND 3) 


| VOLTAGE i ‘ 
| TERMINAL He. CunneNT 
| | , oe CONTINUOUS 20-1s SURGE oe : 
Nee | 


: 


2V. 
FE ie Ee ee aA SS 
[OurpuevF [Av inpuishigh 
Touputz?—ANinpusiow | 





SES 
<i<ci< 


tFor ECL2516: Y = Zor Co, 2 = or om 


recommended operating conditions 


“Suoply voltage VGC en ka ee ee a Be en a ee a 2 VO. 
Supply voltage VEE o-oo. SAY cay (Pee a PS a 82 Vi 2% 
Reference voltage Vgg° i. eos ca be ea oS ele a ed 8 ele eee “OV (GND) 

_ Reverse biason unused inputs... . 0. ek ek ee ee ee ee eee ee ee KTV EOKV 
‘Normalized d-c fan-out Bn th lee ae tad ee ES Oa er AA Aogila te ols ey et a dae ea) FOSO 
Load oneachoutput ...........+..+ +... . characterized at 270 to Veg, 50 2 to GND 
Operating free-air temperature range fe geet Be ee ee rn Oa eee oa ne aie EO CAD IOC 


NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in 
service or testing. | : | | ae | 
2. Maximum terminal conditions must be considered as mutually exclusive. 
- 3, All voltages are referenced to Vgp, which is at. GND. 
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ECL2515 electrical characteristics at specified free-air temperature 


etennnpne rere nanan acento ennainenrneennnts htee nanney nAetremenrmen etn amine sserarne easement hahaa teprrrtnr mrenrannsnmtne nite aratnsatrnammnnssh retreat errwueremrn naan nr tenting 


TEST CONDITIONS* 


TERMINALS INPUT CONDITIONS \ MIN TYP MAX 
pea Meee en EE | ie 
PAROMETER FIGURE ourpurs | UN A 


TEST, OF SAME OF OTHER 
2 VI GATE GATES , (SEE NOTE 5) 


Y 
eat a 720 
Vi High-level input voltage 720 mV 
720 
Ss Te ET Te ag ee ae en Te RT Ee gy el ce 0° ye ee, ae 1 50 
VIL Low-level input voltage 150 mV 
; ~ 150 


INPUTS 





























, . = 
VoHtY): High-level output voltage 2 7314, 76 4 “to gay -~O5V. O5V 425 500 mV 
at Y output 11, 12, 14, 16 495 580 
=450 
ee Low-level output voltage 9 Same as for -02V _05V O5V 410 350 | mv 
at Y output VOH(Y) above -290 —  -230 
— _ 
; o'c 315 390 , 
Va 5 | -02V  -05V O5V 25°C | 350 425 500 | mv 
at Z output 75°C 495 - 580 
= te ~=385 
Wola fo ee ee suas 02V -05V SeeNote6 | 25°C | -440 ~-365 -310 | mv 
at Z output VOH(Z) above | 75°C | —325 280 



















Same as for 
VOH(Z) above 






Low-level output voltage 
at Z output 


VOL(Z} 0.4V -0.5V See Note 6 






















All inputs of all gates 
in parallel at -0.5 V 


Same as for 
VOH(Z) above 


1, 2,8, 
| 
11, 14, 16 


1,2,8,9, 11, 
12, 13, 14, 16 


High-level output voltage 
at Z output 






High-level output voltage 
at Y output 


0.15 V -0.5 V 05V 





VOH{Y) 












Low-level output voltage 
at Y output 













High-level input current 
(each input) 

















Low-level input current 
(all inputs) 


All inputs of all gates 
in parallel at —3.2 V 








All inputs of all gates 
in parallel at —-0.5 V 






Supply current 








Input capacitance 
(see Note 8) 


. Output impedance 4 5 
out (see Note 9) 


*Vep (pin 15) = GND, Vcc (pins 3 and 6) = 1.32 V +1%, Veg (pin 10) = —3.20 V 41%. 


NOTES: 4. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test have 
their outputs terminated in the same manner, and power applied. 
.5. The'algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages. 

6. One input of each gate must be at V;. Other inputs are biased to —0.5 V. 

7. Terminals 11, 14, and 16 are internally connected to 2, 3, and 4 gates respectively, and maximum 1),4 for these terminals at each 
temperature can be determined by multiplying the value given for I),4; by 2, 3, or 4 respectively. 

8. Cj, is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated 
with respect to time to determine Q. Cj, = Q/V. When a terminal is an input to more than one gate, multiply the value given by 
the number of gates to which this terminal is an input. 

9. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs lo curve. 
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ECL2516 electrical characteristics at specified. free-air temperaturet 


TEST CONDITIONS* 


INPUT CONDITIONS 


INPUT OTHER REMAINING 






TERMINALS 









(SEE NOTE 4) 


OUTPUTS 
INPUTS 
Z 


















- PARAMETER ane UNDER INPUT(S) INPUTS UNIT | 
es ; : TEST, OF SAME OF OTHER (SEE NOTE 5) 
_ VI GATE GATES 










High-level input voltage 


2 


14,13 
| 
2 mv | 
: 


Same as for 0°C —605 —450 
2 ¢ 7 ee ~0.2 V -0.5V 05V 25°C | ~490 —~410  -350 | mV 
ne 75°C ~290 ~230 


¢ 


Low-level input voltage 






High-level output voltage 
at Y output 





_VOH(Y) 












Low-level output voltage 


VOL{Y) at Y output 







14, 13 


Ba me 





‘High-level output voltage. 
at Z output 





VOH(Z) 
— 9, 12,.13 
16,12, 11 


Same as for 
VOH(Z) above 
















—385 
~-440 --365 ~310 
a —325 —280 


Low-level output voltage 
at Z output 





25°C 
75°C 
0°C 


See Note 6 







VOL(z) 









Low-level output voltage Same as for 



































V Not °C 
ore _at Zz output VOH(Z) above peepee st my 
| orc 
- 25°C 600 
: ; aa . 75°C 670 
Vv High-level output voltage : 416 14.13 _. Ail inputs of all gates : mV 
; OH(Z) at Z output 5 5 73 in parallel at -O0.5 V o’Cc 
9; 14, 11. See 
Hi h-tével ° i ut volt | ee riage 
VOHIY) 2 isla 25°C | 325 mV 
2 at. Y output 75°C 

















VOL(y} Low-level output voltage he 
at Y output 75°C 
: o°c 
25°C 
High-level input current 75°C 
(each input) o°c 
25°C 
175°C 
ee ; ene oO°c . 
lia. Low-level input current Ail inputs of all gates 25°C 
(all inputs) in parallel at —3.2 V 75°C 












All inputs of all gates 
in parallel.at -0.5 V 





Supply current 25°C 


és: Input capacitance . ; : 
in (see Note 8) 





N 
on 
c 


Lea 


Output impedance 
(see Note 9) 


N 
ol 

c 
QO 





Zout 


*Vep (pin 15) = GND, Vcc (pins 3 and 6) = 1.32 Vv £1%, VEE (pin 10) = —3.20 Vt 1%. 
ty = © or Co; 2 = ZT or Eo. | : 


NOTES: 4. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test have 
their outputs terminated inthe same manner, and power applied. aes 
5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage. levels 
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages. 
__ 6, One input of each gate must be at Vj. Other inputs are biased to —0.5 V. | . | 
ee 8. Cin is measured “using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated 
"with respect to time to determine Q. C;,, = Q/V. When a terminal is an input to more than one gate, multiply the value given by 
_ the number of gates to which this terminal isan input. ) ed vrei 
9. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs lo curve, 
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operating characteristics at specified free-air temperature (see figure 1) 
- ) ___ECL2515. ECL2516 
PARAMETER . CL Ta EITHER OUTPUT ANY OUTPUT. : 
MIN TYP MAX MIN TYP MAX 
| <3, ; o°C 2.6 2.6 
Propagation delay time, Z ; 
= 4 pF 25°C 1.5 2.6 4.1 15 26 
high-to-low level output ae 
75°C 2.6 | ; 
and/or 
Pi tion delay ti a | 
ropagatio ela ime 
Oe ey 50pF | 25°C 
low-to-high-level output “ 
75°C 
were o°c 
Transition time, 
high-to-low-level output ahs 
19gN-TtO-low-ievei Oo 
: | mee 75°C 
and/or 
is o°c 
Transition time, 
low-to-high-level output ae 
ow-to- -eve 
ig vel outpu 75°C 


PARAMETER MEASUREMENT INFORMATIONT 













INPUT Vec 
SEE NOTE 11 1.32 V 
; 0 0. 





GENERATOR == - VD niperey 3 
= © : O° 270 
SEE NOTE 10 E 270 ae Ro Q no 
Q = SEENOTE 15022 Tey 500 
50 2 atest ue _ | SEE NOTE 


13 


SEE NOTE 11 
OUTPUT Z 
Ls oeers 
= DF a | 


VEE 


O-Collector dot TEST CIRCUIT | -32V 





fo———— 50 ns ‘ 
| | 
2.240.2ns—ol —y ke 2.20.2 ns 
90% | +400 mV 






INPUT 50% “KI 
—!- —— — — —- — ~500 mv 
OBSERVED 


| 

| 

OUTPUT 2 ! OH LeveL 
: 


OBSERVED 
OL LEVEL 


OBSERVED 


OH LEVEL 
OUTPUT Y 

OBSERVED 
Ol LeveL 





ae VOLTAGE WAVEFORMS. oe ce 
FIGURE 1—-PROPAGATION DELAY AND TRANSITION TIMES — 
tFor ECL2516: Y = © or Co; Z= Dor Eo. haan Naat aed FSi : 


NOTES: 10. The generator has the following characteristics: Zoyt = 50 Q,PRR=1 MHz. 


11. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe 
with an input impedance of 100 ka paralleled by 2 pF, or a 50-2 impedance system can be used. The 50-2. resistors designated 
Ro are the oscilloscope input resistance in the 50-Q system or discrete resistors with a high-impedance probe. sce 
12. This test circuit shows only the principle of measuring propagation delay times and transition times; i.e., no internal connection 
of the input terminals is shown, See Table | for ECL2515 or Table I! for ECL2516 for voltages to be applied to input terminals 
for each test. : Pe en 
13. Cr includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10. 
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-. PARAMETER MEASUREMENT INFORMATION 


TEST TABLE I—ECL2515 
















_INPUT TERMINAL CONDITIONS OUTPUT 
UNDER 


| 
GENERATOR TEST. 
aaa SS SR EECCA 


8 11, 14,16 
8, 11, 12, 16 
8, 11, 12, 14 


9,11, 14, 16 - 



















8, 11, 14, 16 






8,9,14,16 


$,9,11,16 2. bee 


8,9,11,14 — . 


1,2, 12, 13. 





‘TEST TABLE N—ECL2516 _ 


INPUT TERMINAL CONDITIONS | : 7 ___ | OUTPUT " 
eet UNDER 
TEST 


1, 12, 13 | 


12, 13, 14 
12, 13, 16 


12, 14, |e 
“41, 12, 13 | 








ORPORAT 
POST OFFICE BOX 5012 « .DALLAS, TEXAS 75222 


TEXAS INSTRUMENTS UE en dn 


TYPES ECL2515, ECL2516 
__ EMITTER-COUPLED-LOGIC ARITHMETIC MODULES 





“PARAMETER MEASUREMENT INFORMATIONt 


Vice: 7 Vec 






O5V See e 
-0.5V ‘Note F— - , 
[ = 
. 2702 2502 Yo _ 50 2 
Ov _ | INTERNAL 
= A = + CONNECTION ne 
| TOSOME | 


INPUTS 





270 22 50 V 50 2 


e) 


\~+—— 
Y) 
< 

oO 
Lee] 


lke 


' —05V Veg | VEE - . 7! i" —05 V | | Veg 7 Veg 





A. The particular input voltages for each module are shown in the . Each input is tested separately. 
electrical characteristics tables. 8 ' ; 

B. Vy is applied to each input separately except where Note 6 . 
applies. . 

_C. Each output is tested separately. 


FIGURE 2-Von and VoL | FIGURE 3th 





A. All gates are tested simultaneously. 


tepne ane ; fone we at ee B. tT is the total current finto‘all V> 
All inputs of all gates are connected jn parallel. “—Ccc cc 


“terminals. 


FIGURE 4—tny FIGURE 5—loc or lee 


<>-Collector dot 


Tt Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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APPLICATION INFORMATION 


ECL2515 


The ECL2515 module is designed to provide the logic function for carry look-ahead in high-speed binary adders. In 
carry. look-ahead, bit positions for binary numbers added together produce ‘‘generate’’ terms and ’ “propagate: terms for 
the ay and sum logic aque 


| The ECL2515. sreduees: a ena term for 5 bits in one level of osc with a ical s opaastion delay of 3.0 
nanoseconds with a fan-out of 4. 3 


ECL2516 


~The ECL2516 is a full adder for two binary bits and carry-in that produces « a sum and Cangout: The binary bits and 
their complements, along with carry-in and its complement, are required as inputs. ; 


The sum and its Sgomolenent and the carry-out and its complement are both produced in one level of logic v with a 
typical propagation delay of 3.0 nanoseconds with a fan-out of 4. : . 





general. 


: Multiple Vee terminals have been supplied to reduce crosstalk noise. All Vcc terminals should be connected even ‘if all 
gates in a module are not used. 


Applications of the arithmetic modules at other than data sheet conditions: are covered in a separate ECL2500 series 
‘application document. 


General meng for. fan-out ial be divided into two classes: 


CLASS! Short-Line or Cluster Loading. 7 
| : Loads which can be connected within two inches of any source can be treated as lumped capacitive loads _ 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two ees apart for this case. 


CLASS I! artis or Distributive Loading. 

a These loads must be treated as lumped loads along a transmission line and termination should be at the end Z 
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they. must be 4.5 inches apart. If individual gates and CLASS I loads are 
distributed, they must not exceed the 20 pF per 4 a) inches of line. 
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mechanical data 


The circuit bars are mounted: on.a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. 


_ The plastic case is electrically nonconductive. 










16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE _ 


0876 MAX 
| eae see - 


0.003 R NOMINAt 
0.160 NOMINAL 





~ 0.250 = 0010 © ® ® © ® © ® ® NOTES: a. The true-position pin spacing is 0.100 between center- 


lines. Each pin centerline is located within 0.010 of its 


4} 0.080 NOMINAL wees oe ; : 
true longitudinal position relative to pins 1 and 16. 









0,080 MAX (16 PLACES) 





{ "9,010 MIN 
i 


b. All dimensions are in inches unless otherwise noted. 
0,200 MAX 






™ 0.010 NOMINAL 


















—SEATING PLANE 0.036 MIN 

os 0,140 MIN 7 (16 PLACES) 
{16 PLACES) —O0,011 = 0003 whl 0.018 + 0,003 
| 0.325 if (16 PLACES). ~ (16 PLACES) 
[+ 0.025" 


( @ PLACES ) 0.020 
| PIN SPACING 
& & (See Note a) 


terminal designations 


a Pin assignments are shown in the table below and correspond to logic diagrams on page 4. 

_ Outputs are denoted by Y and Z for ECL2515 and by >. 2, CO, and Co for ECL2516. : | 
Inputs are denoted by A through | for ECL2515 and by A, B, C, A, B, and C for ECL2516. 
Power is supplied via the Vcc, VEE, and Vpp terminals. — | 
VBp isa reference voltage. 

NC indicates no internal connection. 


PIN ASSIGNMENTS 


PIN 1 2 3 





z 
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4: _ CIRCUIT TYPE ECL2517 
ECL INTEGRATED CIRCUIT _ EMITTER-COUPLED-LOGIC DECODER 





-ECL2500 SERIES EMITTER- -COUPLED- LOGIC (ECL) DECODER MODULE 
FOR APPLICATION IN ULTRA. HIGH-SPEED DIGITAL SYSTEMS | 


Z£LSG@193 AdAL 


description. 
The ECL2500 s series is a compatible family of ECL functions 
with basic gate delays of 2 to 3 ns per stage. The family is 
specifically designed for operation from0°C to 75°C. 


The ECL2500 family includes: 





o Basic Gate Modules : | | e Arithmetic Modules 


696L Y3A3SW3ADIA ‘E8ZLL69 S-1d ‘ON NIL3171NG 


@ | Multifunction Gate Modules] -@ Interface Modules 
@ Bistable Modules pee @ Memory Module 





family features 
i 7°. High speed. . ‘typical gate Rropagation delay time of 2.5 ns” ‘ 
ee Complementary OR/NOR outputs with capability for wired -OR connections _ 


@ Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50- ohm lines | 


i @.. High noise Immunity: + 225 mV typical at 25. § 





the decoder module. Separate data sheets c cover r the balance of the ECL2500 modules. 


_ECL2500 : series 3- 3 bitto g ripe decoder with enable 


The ECL2500 series decoder module is summarized in ‘the table below. The schematic e diagrant a of this module i is s shown 
in Veg eileloa eae oh a 


“SUMMARY OF DECODER MODULE 


“MODULE =| GATESPERMODULE | ~~ INPUTSPERMODULE | OUTPUTS PER MODULE 


£CL2517 | Soe 
na (4 input, 8 output) (3 bits plus enable) . : (1 per output gate) . 
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schematic 
EACH INPUTGATE ae - EACHOUTPUTGATE 


COMPONENT VALUES 
SHOWN ARE NOMINAL 


OUTPUT OF 
OTHER GATES 


OUTPUT en’ 
FROM INPUT GATES WIRED-OR 
(SEE LOGIC DIAGRAM) “———"Y NODE 


PULL:DOWN 
RESISTOR 


TONEGATIVE * 
VOLTAGE 


* COMPONENT NOT PRESENT. IN ENABLE (D INPUT) GATE 


INPUT GATES ARE REPRESENTED ouTPUT GATES ARE REPRESENTED IN 
IN THE LOGIC DIAGRAM BY. ; THE LOGIC DIAGRAM BY . 


i: FIGURE A—SCHEMATIC > 


Emitter-follower outputs require external pull-down resistors. The wired-OR function can be obtained by. connecting 


emitter-follower outputs of other tes to any of the outputs. Only.e one PPM cow resistor is fequived for ac wired: OR 
node. 





absolute maximum ratings (see note 1) 


Terminal voltages and currents 2 6 6 we ee ee ee ee ee ee eee we es. 6S@ table below 
Storage temperature range ... . bate eet a a Hh PS he 28 oe SAO E to 150° C 


empereture rar de wie Upplyand bias voltage applied Sai a ae: cee Lae Pa ie Re ee en ek aes ace ee —40°C to 100°C 


TERMINAL VOLTAGE AND/OR CURRENT, Ta = orc TO 75°C (SEE NOTES 2 AND 3) 
' VOLTAGE © | . 





recommended operating conditions | 


Supply:voltage VCC) (ss. ok be Ee ea oF we wd © woe eet ee ae wate ew we «©~6LO2VE 2K 
“Supply voltage VEE... ase 8 Godhead Gorey ea ds Soke WP ae aa, al wea aw eee Ae OVE IN 
Reference voltage VBR 3... 2k ee ee he ee ee ee ee eww we ee 6d OV (GND) 
Reverse biason unused inputs . ... ... 0.2. 84 © eB & uh Be ata ae ae Ge a es ENE OS VY 
Normalized d-c fan-out fo Gs Bet neat el le Ee ak ae os J, ae Se oe «20 to 35 
Load oneachoutput ... . oie des Tats, ab ater “Sh Ge HE, BS ‘characterized at t 270 a to Wee 50 2 to GND 
Operating free-air temperature range See oe, a ee ee ee. ei iit ues ee ces ee aS ey eed 0°C to 75°C 


NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in 
service or testing. 
2. Maximum terminal conditions must be considered as mutually exclusive: 
3. All voltages are referenced to Vgp, which is at GND. 





421 
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logic 









4 VBB D A B Cc VEE 3 






OUTPUT 
LINE 





A+B+C+D ABCD 
3 A+B+C+D ~ KBCD 
ABCD 


POSITIVE NEGATIVE | 
LOGIC LOGIC 
Reco 
2 A+B+C+D ABCD | 
A+B+C+D ABCD | 
A+B+C+D ABCD _—sif 
{._AtB+C+D | ABCD | 


















UY 





INPUT GATE _ | OUTPUT GATE 


truth table (for this module, H = positive voltage, L = negative voltage, X = irrelevant) 


| _ INPUTS | 
© 


OUTPUT LINES | 
2°3 °° 45 


















a ain = oa ofl a iS aa oe 
ft eo ee 
Sc calles RE pegs IRS coals 2 pale 
{~ = rrr er er em TIS 
eee eS lS 
rrerririiriizi- 
oe 2 eee ee Ss 
Se aa 
rririririirzg:| 
rrrrreirxrta 
SS er a 
rrrrrrirdis 
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electrical characteristics at specified free-air temperature* 





































































INPUT CONDITIONS 
. | con TERMINAL ES MES 
PARAMETER 13 12 11 14 OUTPUT UNIT 
FIGURE Vita) ViuB) Vic) Vi(D) TERMINAL (SEE NOTE 4) 
VI High-level input voltage 
Low-level input voltage 
VOH(0) High-level output voltage at. line 0 ca Se 
VOL(0) Low-level output voltage at line 0 ps 
VOH(1) High-level output voltage at line 1 falas —0.2V -0.5V 
VOL(1) Low-level output voltage at line 1 Led 
VOH{2) High-level output voltage at line 2 ba es 
en OC 
VoLt(2) Low-level output voltage at line 2 : 0.5V ss mV 
7 ° 
o°c 290 365 
| VOH(3) High-level output voltage at line 3 -05V -05V -0O5V 25°C 325 400 500 | mV 
| : 75°C 470 570 
o°c —505 —445 
VOL{3) Low-level output voltage at line 3 -0O5V -05V -—O5V 25°C | -490 -425 —-350 | mV 
75°C —385  —310 
o°Cc 290 365 
VOH(4) High-level output voitage at line 4 25°C 325 400 500 | mV 
75°C 470 570 
o°c | -505 —445 
VOL (4) Low-level output voltage at line 4 25°C —490 —425 —350 | mV 
75°C —385  —310 
oc | 290 365 
VOH(5) High-level output voltage at line 5 : : 25°C 325 400 500 | mv 
| 75°C 470 570 
Se, o°c | -505 —445 
VOL (5) Low-level output voltage at line 5 05V -02V -—05V 25°C. |--490  -425 © —350 | mv 
75°C —385  —310 
0°Cc 290 365 
VOH(6) High-level output voltage at line 6 —-0.5V —0.2V —~0.5V 25°C 325 400 500 | mV 
75°C 470 570 
o°c | -505 —445 
VOL(6) Low-level! output voltage at line 6 oe -05V -0.5V 0.2V —0.5 V 25°C | —490 -—425 -—350 | mv 
| 75°C —385  -310 
VOH High-level output voltage at all lines . oe -O0.5V -—0O.5V -05V 0.15 V mV 
VOL{7) Low-level output voltage at line 7 ng —0.5 V —O05V -0.5 Vv 0.15 Vv m 


: “. input under test at 0.5 V 
High-level input current ‘ 
gn is other inputs at —0.5 V 


All inputs in parallel 


WL Low-level input current (ail inputs) 3 


Supply current a 
—'EE 


.~ 
> 


All inputs in paraltel. 


3 


2 .~ 





Cin Input capacitance (see Note 5) 
Zout Output impedance (see Note 6) . 


*Vep (pin 15) = GND, Vcc¢ (pin 3 and pin 6) = 1.32 V£1%, Veg (pin 10) = —3.20 v t 1%. 





NOTES: 4. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages. 
5. Cin is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated 
with respect to time to determine Q. Cj, = Q/V. . | 
6. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs Io curve. 
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operating characteristics at specified free-air temperature (see figure 5) 


TERMINALS tPHL and/or tpl tTHL and/or tT LH 
TO BE TESTED | 7 


(SEE NOTE 7) . wee PROPAGATION TIMES—ns- TRANSITION TIMES—ns 


OUTPUT . 


_ 
pS 
NO 


rs 
eo 
oo. ( 





NOTE: 7. The eight combinations of voltages at- input terminals A, B, and C shown in the table of Figure 5, are applied sequentially. With 
each combination of input voltages, the enable input, D, is pulsed from the high level to the low level to give a low-level output at 
the particular output line shown in the table. The input pulse is measured as it is applied with each combination of input voitages 

sanda Mieve! OLD: measurement is made at the eee: output... . 





GENERAL APPLICATION INFORMATION 
Multiple Vcc terminals have been supplied to reduce crosstalk noise. All Vcc terminals should be connected. 


Applications of the ECL2517 decoder module at other man data sheet conditions are covered | in a separate ECL2500 
series application document. 


General loading for fan-out may be eyided) into two classes: 


CLASS | Short-Line or Cluster Loading. 
~ Loads which can be connected within two inches of. any source can be ‘treated as lumped capacitive loads 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 


~ CLASS II | Long- Line or Distributive Loading. | 
These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No more than 20 pF of load. is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. if the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 
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PARAMETER MEASUREMENT INFORMATIONT 


Voc ee an Voc 


OTHER 
THREE 
INPUTS 





INPUT 
' UNDER OSV 


TEST yv 





Vv, is applied to each input as specified . 
in the electrical characteristics table. - - (oar ~ - Each input is tested separately. - 


FIGURE 1-V,,, AND V_,_ | _ FIGURE 2-1, 





ICC is the total current into both Vcc terminals. 
FIGURE 3—liy ; FIGURE 4-lacg OR lee 


Tarrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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-PARAMETER MEASUREMENT INFORMATION 





SEE NOTE 9 
OUTPUT 







INPUT =——s«d| ss OUTPUT 


TERMINAL UNDER TEST 


13: 12 1 | “0 ee | 
l 4 SEE 
Via) Vip) Vif) | LENE | TERMINAL ee 


INPUT 
SEE NOTE 9 







PULSE 
GENERATOR 













‘SEE NOTE 7 SEE NOTE 8 
= = Veg | 
eee, 
TEST CIRCUIT 
le 50 ns. ————_» 
: Sane] | “sie a ee 
2.2£0.2 ns —> : 2.20.2 ns Be 
Baie on + 400 mV 
INPUT 
—500 mV 
. OBSERVED 
VOW LEVER 
OUTPUT ges BS tree ie aa 
Fae 7 OBSERVED 


Ol LEVEL: 


VOLTAGE WAVEFORMS 


FIGURE 5-PROPAGATION DELAY AND TRANSITION TIMES. 


- NOTES: 7. The eight combinations of voltages at input terminals A, B, and C shown in the tabie of Figure 5, are applied sequentially, With 
each combination of input voltages, the enable input, D, is pulsed from the high level to the low level to give. a low- level output at 
the particular output line shown in the table. The input pulse is measured as it is applied with each combination of input voltages 


Se and a waveform measurement is made at the corresponding output. 

8. The generator has the following characteristics: Zo, = 50 2, PRR = 1 MHz. 

9. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high- impedance probe 

~ with an input impedance of 100 kQ paralleled by 2 pF, or a 50-22 impedance system can be used. The 50-92 resistor designated 
Ro is the oscilloscope input resistance in the 50-2. system or a discrete resistor with a high- impedance probe. : : 
10. SL includes probe and fixture Rapecl tance: A capacitance of 50 pF can be used to approximate an a-c fan- out of 10. 
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CIRCUIT TYPE ECL2517 


EMITTER-COUPLED-LOGIC DECODER 





mechanical data 


The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high- humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to. 0. .300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver- -plated leads require no additional eaves, or processing when used in 
soldered assembly. 


The plastic case is electrically nonconductive. 


0.093 & (NOMINAI} 


16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 
é ¢ 


| ® OOOOO® | 
ea ai =e 
ee. 


0.250 %& 0.0!0 : ® Q@ ® OO © Q) ® NOTES: a. The true-position pin spacing is 0.100 between center- 


lines. Each pin centerline is located within 0.010 of its 
true longitudinal position relative to pins 1 and 16. 


0,080 (NOMINAL) 


0,080 MAX (16 PLACES) 


b. All dimensions are in inches unless otherwise noted. 
1 0.010 (NOMINAL) 


SEATING PLANE 0.036 MIN 
(16 PLACES) 


“30° 
(rs PACES) lle—a.or 1 = 0.003 0.018 + 0,003 
0.325 (16 PLACES) Me PLACES) 
[+ 0.025-™] 
| ( 8 PLACES ) | = 


= pe SPACING 
& & (See Note o) 





terminal designations _ 


Pin assignments are shown in the table below and correspond to the logic diagram on page 3. 
Outputs are denoted. by the numbers 0 through 7. Inputs are denoted by A, B, C, and D. 
Power is supplied via the Vcc, VEE, and VeB terminals. | _~ 
VBB Isa reference voltage. 


PIN ASSIGNMENTS 


PIN 





~ ECL2517 
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| TYPES ECL2520 THRU ECL2523 
ECL INTEGRATED CIRCUITS — DUAL PARALLEL EMITTER-FOLLOWER GATES 





ECL2500 SERIES DUAL EMITTER-COUPLED-LOGIC (ECL) PARALLEL EMITTER-FOLLOWER 
GATES FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS | 


description 


The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
The family is specifically designed for operation from 
O°C to 75°C. 


€2S21043 NYHL O2S2193 SAdAL 





The ECL2500 family includes: 


wo 
Cc 
' a 
fr 
mi 
= 
2 
2 
ad 
0 
Je 
” 
2) 
© 
od 
ook 
N 
a 
N 
z 
2] 
< 
m 
= 
wo 
m 
B 
© 


@ Basic Gate Modules @ Arithmetic Modules 
© | Multifunction Gate Modules] § ® = Interface Modules 
® Bistable Modules — @ Memory Modules 





family features 


-@ ~~ High speed . . . typical gate propagation delay time of 2.5 ns 
© Complementary OR/NOR outputs with capability for wired-OR connections 


@ Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm lines | : 


-@ — High noise immunity: + 225 mV typical at 25°C 


This data sheet covers the parallel emitter-follower modules. 
Separate data sheets cover the balance. of the ECL2500 modules. 


ECL2500 series parallel emitter-follower gates 


The four ECL2500 series modules that form the dual parallel emitter-follower gate group are shown in the table below. 
These modules contain various combinations of the ECL circuit shown in the schematic of Figure A and the logic 
diagrams of Figure B. | | 















SUMMARY OF MODULES IN PARALLEL EMITTER-FOLLOWER GATE GROUP 


“ton 
- MODULE | GATE Logic {|  Y(OR) |  Z(INOR) | 
[ee pe no per 
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schematic logic 


OUTPUTS OF 
OTHER GATES 


peace 


+ 


PULL-DOWN 
RESISTORS 


TO NEGATIVE 
VOLTAGE 
2 TO 4 INPUTS 


ECL2520 
ECL2521 ECL2522 
ECL2523 


COMPONENT VALUES 
SHOWN ARE NOMINAL 








FIGURE A—TYPICAL SCHEMATIC (EACH GATE) 





Positive logic OR/NOR functions or negative logic AND/NAND functions are provided at the Y (OR) and Z (NOR) 


outputs, as shown. 


Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting 
emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wire-OR node. Each 


output of a gate can be wire-OR connected independently of the other outputs of that gate. 


absolute maximum ratings (see note 1) 


Terminal voltages and currents 
_ Storage temperature range 
Temperature range with supply and Nias voltages applied 


TERMINAL VOLTAGE AND/OR CURRENT, Ta = 0 C TO 75 C (SEE NOTES 2 AND 3) 





VOLTAGE 
CONTINUOUS 





NO 
< 







NOTES: 1. 
exceeded in service or testing. 
2. Maximum terminal conditions must be considered as mutually exclusive. 
3. All voltages are referenced to Vgpp, which is at GND. 
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20-us SURGE 
4.5V 


POSITIVE LOGIC 
lech aniraac Zi 


| por 22 


—— 23 


—— Y1 
{ uw———-— ¥2 


L__—— y3 


Z1=Z2=Z3=ATB 
Y1= Y2=Y3=A4+B 


NEGATIVE LOGIC 
-——-~ 21 
| (oa 22 
aa 23 


a: a iuxtaee 
| Ln es V9 
La 3 


Z1=22= 23% AB 


-Y1= Y2= Y3 = AB 


FIGURE B 


TYPICAL LOGIC DIAGRAMS 





See table below 
. —40°C to 150°C 
. —40°C to 100°C 







Each All other —3.5 V 
Ee 
[Ourputz | Allinputsiow | —SSSSCSCSC~id SSS | 


Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be 


CURRENT 


TYPES ECL2520 THRU ECL2523 
DUAL PARALLEL EMITTER-FOLLOWER GATES 





recommended operating conditions 
Supply voltage VCC. 6 ee ee ee Le ee ee 132V 42% 
‘Supply voltage VEE... 2 6 ee ee ee, ee ee ee ee ee a 
Reference voltage Vgp. . 2 2 ee ee ee ee ee ee ee ee) 60 V (GND) 


Reverse bias on unused inputs Sides We SAE Ga. See Go . Woe ae RE os Bee Ghee Se ao RS atedhad we. 22 VP OSV 
Normalized d-c fan-out ee a ee ee ee | = OOS 94635 
Load on each output. . ore Oe OO eS ae oe ge Ha. ‘characterized at 270 Q to VE E, 502 to GND 


7 Operating free-air temperature range - ee eee oe OCC to 75°C 













“ecL2620  ECL2521 ECL2522° 

















1A 2€ 1D Veg 'C 18 20 2 Veg 2B 





1A 2B 











































Ay Faye WY 1¥2 Voc (OY3) 2¥1 Voce? 121 Vee 122° 221 Vee 2z2 





a “ 






DUAL 4-INPUT NOR GATE 
(2 NOR OUTPUTS PER GATE) 


: DUAL 3-INPUT OR GATE 
(3 OR OUTPUTS PER GATE) 






“DUAL 2. INPUT OR/NOR GATE | 
a NOR, 3 OR OUTPUTS PER GATE) 











ECL2523 












1A 2G Beg 2A 





‘1c 1B 





Ves 






oat | POSITIVE LOGIC OUTPUT | NEGATIVE LOGIC OUTPUT 
| MODULE 
































121 2Z2 





422. 







Vee 123 221 Vee 2z3 








_ QUAL 3-INPUT NOR GATE 
_ (3 NOR OUTPUTS PER GATE) 






ae truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) 
-ECL2520_ - BCL2521— 
[inputs | COUT PUTS - ‘OUTPUTS 
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electrical characteristics at specified free-air temperature 


= 
°) 
is] 
Cc 
re 
m 


PARAMETER 


(SEE NOTE 4) 


ECL2523 


High-level input voltage 


Low-level input voltage 


High-level output voltage 
at OR output 


Low-level output voltage 
at OR output 5°C 
0°C 
25°C 
75°C 
‘0°C 
25°C 
75°C 
0°C. 
* 25°C. 
75°C 
oO°Cc 
25°C 
75°C 
occ 
25°C 
75°C 
o°c 
V,;=0.15V. 25°C 
- 75°C 
0°C 
25°C 
75°C 
o°c 
| 28% 
High-level output voltage = ae a 
at NOR output “a Sey o°c 
1 26°C 
75°C 
o0°Cc 
Vy =0.15 V 25°C | 
75°C 
o°c 
High-level input current 25°C 
ee 


Low-level input current Vj F-3.2V se : 
75°C 


Supply PaeeOt si 


rege ee ee lee a fe 
ee eS 


High-level output voltage 
at NOR output 





Low-level output voltage 
at NOR output 


Low-level output voltage 
at NOR output 


High-level output voltage 
at OR output 


Low-level output voltage 
at OR output 


Low-level output voltage 
at NOR output 





‘Ven GND, Vcc = 1.32 V 1%, Wee =—3.20 Vt1%. 
Tt These are worst-case values. See Supplementary Parameter Measurement Information for each gate. figs kes 
These are worst-case values for eight inputs in parallel. See Supplementary Parameter Measurement information for each gate. 


NOTES: “A. The algebraic eenvention where the most positive limit is designated as maximum is used in this be sheet for logic voltage levels 
only, e.g., if —350 mV is a maximum, the typical and minimum limits are more “negative voltages. : : 
5. Cin is measured using ‘peak-current techniques. A square-wave input pulse is applied, and the input current waveform is ; integrated 

with. respect to time to determine Q. Cj, = Q/V. Oe ee ‘ 

6. Constant-current loads are used to determine the output impedance which | is derived from the slope of a Vo vs S16 curve. 
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operating characteristics at specified free-air temperature (see figure 1) 


ECL2522. 
ECL2520 ECL2521 ECL2523 
PARAMETER U 


NIT 


~~ a Zz eee Y ets. Zz outs 
|MIN TYP MAX | MIN MAX | MIN AX 


Propagation delay time, 
high-to-low-level output 


and/or * , . . : . s re! 
Propagation delay time, 1°31 (4 
low-to-high-level output rd ; : : 

Transition time . ah ets . | 
high-to-low-level output ; : ; 8» 5. ; 5 


and/or 


Transition time, 4 ; 7 See Note 7 
low-to-high-level output 





NOTE: 7. The transition times for the Z output at Cy = 50 pF are: 
tHL values are the same as for the Y output at 50 pF; 


trey values are the same as for the Z output at 4 pF. 








PARAMETER MEASUREMENT INFORMATION 









cc 
1.32 V SEE NOTE 9 
| ___.\ SEE NOTE 11 ‘ nae OUTPUT 2 
Wviees 
ee ; 
INPUT Q6 |! ; : Ro 
SEE NOTE. 907 @ db : rs Mes . 270.2 Cy tb cdi 
-- | see) i} 
ia SEE NOTE 9 OTRO 
PULSE |; 4-2) SEE NOTE 11 OUTPUT Y 
GENERATOR | 3,5 bsesinas . Rr 
- Beats —— C oO 
SEENOTE 8 7 od ony 2702 «= J. ‘see 602 
+ -0.5 V = 8B = NOTE 10 = V 
> “EE 
-3.2V 
TEST CIRCUIT 
—— 50ns ———™ Pe 
2.2 + 0.2 ns —om = —nl a 2.2 + 0.2'ns. 
2 | wie 
| | — +400 mV 
INPUT | 
—500 mV 
y_ OBSERVED 
“OUTPUT Z OH Lever 
(NOR) 
yy. OBSERVED 
| | OL LeveL 
wl + t 
| pH. [* oar PHL f— 
ee ee 
| | 7 baie a . OBSERVED 
OH 
OUTPUT Y | I | ee 
(oR) | | 
OBSERVED 
fo Ry Vou 
| l. | LEVEL 
—-~) Tout le ew teu mae 


VOLTAGE WAVEFORMS | . 
_ FIGURE 1—PROPAGATION DELAY AND TRANSITION TIMES 


NOTES: 8. The generator has the fotlowing characteristics: ‘Zout ='50 8&2, PRR = 1 MHz. : : 
9. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high- impedance Stoke 
with an input impedance of 100 k& paralleled by 2 pF, or a 50-82 impedance system can be used. The 50-Q resistors designated 
Ro are the oscilloscope input resistance in the 50-22 system or discrete resistors with a high- impedance probe. 
10. Cy includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10. 
11. Each of the output terminals is loaded as shown. 
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PARAMETER MEASUREMENT INFORMATIONT | 


CC 


ios, SEE NOTE 11 
! | 





AVY is applied to each input separately. 
B. Each output is tested separately. 













r—---] SEE NOTE 11 

ae, 

ee ge 270 2 50 2 
VEE 


| = SEE NOTE 11 





Each input is tested separately. 


FIGURE 3-Ihy 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


. NOTE: 11- Each of the output terminals is loaded as shown. 
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PARAMETER MEASUREMENT INFORMATIONT 





. All inputs of both gates are connected in parallel. 


FIGURE 4-1 





IL 








ee a ce A. Both gates are tested simultaneously. erie 
. & o B. lec is is the total current into both Vec terminals. 
ose FIGURE! 5 lke’ or igel” | 


t Anews’ indicate actual | direction of: current flow. Current into a. terminal isa positive value. 
4 NOTE: 11. - Each of the output terminals Is loaded as shown. 
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SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 


electrical characteristics at specified free-air temperature 


TERMINALS TO 
-BE TESTED 
(SEE NOTE 13) 


OUTPUTS 


TEST 
_ FIGURE 


PARAMETER 


‘INPUT 
UNDER 
TEST 


(SEE NOTE 12) 
INPUTS 





VOL(y) 


| 13, 14,16 | ne 


-9,:11, 12, 
13, 14, 16 


VOL(Y) | 


‘NOTES: 12. See page 4 for defining term associated with each symbol. 


OTHER 
INPUT(S) 
OF SAME 


GATE 


'-0.5V 


 -0.5V 


—0.5V 


.-0.5 V 


0.5 V 


—0.5V 
—0.5V 


—0:5V 


All inputs of both gates 
in parallel at 3.2 V 





INPUTS 
OF OTHER 
GATE(S) 








OC 290 365 : 
75°C 470 580 
ot oc | -505 —445 
~0.5 V 25°C | —490 -425 -350 mV 
75°C —385  —310 
o°c 340 »=—s- 415 
~O.5V-. 25°C 375 450 525.| mv 
75°C 520 605 
oc —385 
°=0.5V 25°C | —440 —365 -—310 mv |. 
75°C —325  —280. 
. o°c | -505 —455 
-0.5V 25°C | -490 —425° mV 
75°C —380 —315 | 
-0.5V 
—0.5V 
400 | 


290 
325 400 
470 
—445 
—425 —350 


—385 —310 


EE 


o°Cc 
25°C 
75°C 
oc 
25°C 
75°C 
o°c 
25°C 


—505 
—490 


_ All: nputs'of:-both gates — 
in parallel at —3.2 V 


13. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test 


have their outputs terminated in the same manner, and power applied. — 


aor en , 
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SUPPLEMENTARY PARAMETER MEASUREMENT IN FORMATION 


electrical characteristics at specified free-air temperature 


INPUT CONDITIONS 








TERMINALS TO 
BE TESTED 
(SEE NOTE 13) 






































PARAMETER TEST OTHER 
PARAMET INPUT INPUTS 
FIGURE | INPUT(S) 
(SEE NOTE 12) OUTPUTS UNDER OF OTHER 
INPUTS OF SAME 
TEST | .  GATE(S) 
y 2 . GATE 


ECL2522.  VeB (pin 15) = GND, Vcc (pin 3. and pin 6) = 1.32 V, VEE (pin 1 10) = -3.2V 












; 





1,13, 14, 1 


1,13, 14, 16 
8,9,11, 12 


Rees 42, 13, Al4, 16 














ca Alb inputs of both gates 
ae ‘in | parallel at 3.2 Vv 





ECL2523 Ves (pin 15) = = GND, Ved (pin: 3. and pin 6) = 1.32V, VEE (pin 10) = -3. 2 Vv 


P34, 16— 


9, TaD 


| All inputs of both gates. 
13, 14, 16 ee in parallel at —3.2 V 





NOTES: 12. See page 4 for defining term associated with each symbol. 
cy 13.) “Each. gate is ‘tested separately | unless ‘otherwise noted. See referenced test figure for output termination. Gates not under test. 
: have their outputs terminated in the same manner, and. power ae : 
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SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 


operating characteristics at specified free-air temperature (see figure 1) 









TERMINALS ae 
tpHL and/or tpLH trHL and/or tTLH. 
TO BE TESTED PROPAGATION TIMES-—ns .. TRANSITION TIMES—ns 
(SEE NOTES 14, 15, 16) eh ae : 
° ° fo} ce} : Yi q ~ °o if ~ fo} 
2 


me ee 












INPUT 
OUTPUT 


2, a 
a cS 
a et fn 


i ; 
2.6t 1 yt 26t 3. 9t 
4.9t 28t 4st 65t 



















3 . 2.8 48 6.5 4.7 


T For trip only. 
tFor tTHL only. 


NOTES: 


14. Each gate is tested separately. 

15. The input pulse is measured as it is applied sequentially to each input of the gate under test, and a waveform measurement is 
made at each of the outputs of that gate. Times are as defined in Figure 1. . 

16. Bias voltages. and loads for the gate under test are shown in Figure 1. The unused gate has’ inputs biased. to —0.5 V, outputs, 


under load, and power peri ee: 





GENERAL APPLICATION INFORMATION 


Multiple Vcc terminals have been supplied to reduce crosstalk noise. All Vcc t terminals should be connected even if all 
gates in a module are not used. 


Applications of the parallel emitter-follower gates at other than data sheet conditions are covered in a separate 
ECL2500 Series application document. 


General load ing for fan-out may be divided into two classes: 
CLASS!  Short-Line or Cluster Loading. 


| Loads which can he connected within two inches of any source can be treated as lumped capacitive loads 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 


CLASS I! Long-Line or Distributive Loading. 


These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. if individual gates and CLASS | spate are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 
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mechanical data 


The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand: soldering. temperatures with . no deformation and circuit performance characteristics remain stable. when 
_ operated in. high- humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in. the board during soldering. Silver-plated leads require no additional cleaning or ‘Processing when used in 
soldered assembly. 


The plastic i electrically nonconductive. 





16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 


0.093°8 {NOMINAL} 
0.160 (NOMINAL) 


0.250 + 0.010 





NOTES: a. The true-position pin spacing is 0.100 between center- 
lines. Each pin-centerline is located within 0.010 of its 
true longitudinal position relative to pins 1 and 16. 





0,080 (NOMINAL) 














b. All dimensions are in inches unless otherwise noted. 





‘' 0.030 (NOMINAL) 
“SEATING PLANE 








0036 MIN 
(16 PLACES) 










0,140 MIN 








0,018 + 0,003 
(16 PLACES) 






90° 
[ers races) ol 0.011 = 0.003 
0.325 “(16 PLACES) 
[= 0.025 
| ( 8 PLACES ) | 











PIN SPACING 
& & (See Note 0) 





terminal designations 


Pin assignments are shown in the table below and correspond to the logic diagrams on page 3. 
Outputs are denoted by Y or Z. Inputs are denoted by A, B, C, etc. 

Respective inputs and outputs are identified by a gate number preceding the pin symbol. — 
Power is. supplied via the Vcc, VEE, and VBB terminals. 

; VBB i isa reference voltage. | 


PIN ASSIGNMENTS 
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ECL2500 § SERIES EMITTER: COUPLED- Locic (ECL) 
- DUAL LINE RECEIVER AND DUAL LINE DRIVER. 
FOR APPLICATION IN ULTRA-HIGH ‘SPEED DIGITAL SYSTEMS 


description pee 


: The ECL2500 series is a compatible family of ECL 

- functions with basic gate delays of 2 to 3 ns per stage. 
The family i is specifically ceranes for operation from 
0° Cc to 75° C. 





| The ECL2500 fail includes: 


(© Basic Gate Modules © Arithmetic Modules 


© Multifunction Gate Modules _@ | Interface Modules] 


© Bistable Modules  @ Memory‘Module 
“i family featurgs 


a °. High : speed . _ typical g gate ¢ propagation delay time of 2. Br ns. 
nee . | e na OR /NOR outputs with capability for wired: OR connections 


. Designed for use with transmission lines to. ensure maximum: signal transmission: n without noise. ‘Characterized for 
ee 50-ohm lines : | 


“ 7 es High noise ¢ immunity: + 225 mV typical at 25° (on 


‘This data sheet c covers the line receiver ‘and the line detver modules. - ante oe 
_ Separate data sheets cover the balance of the EC L2500 modules. 


ECL2500 s series Tine receiver ‘and line driver , 


LEST193 ‘O€S7193 SAdAL 


696L UISWIAON ‘OSZLL69 S-10 ‘ON NILATING 


‘ “The. ECL2500 series dual line receiver and dual line Asner modules 2 are shown in oe tables below. These: modules 


contain various combinations of the ECL cireult shown i in the schematic of Fi igure A and the logic diagrams of Eguret B. 


il te “SUMMARY OF LINE RECEIVER AND LINE DRIVER MODULES 
| ”SDIFFERENTIAL | DIFFERENTIAL |_ DIFFERENTIAL OUTPUTS 
‘MODULE | © AMPLIFIERS "INPUTS PER | 


POSITIVE PER AMPLIFIER a 
Py PER MODULE _ AMPLIFIER |. | 
Line Receiver, | Te mo Saltese: co 


GATESPER +| + INPUTSPER | aa ; 
| MODULE GATE __ LOGIC 
ECL2531_ } -— ! | 3 ee 
eee. sla Beaty Dose ee RM Cate SAB 3 Gut kel ont NORIOR 
Line Driver ‘ : ; 


7 MODULE 
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TYPES: FCL2530, EcL2531 _ 
DUAL LINE RECEIVER AND DUAL LINE: DRIVER 








schematic b=t 5 | at logic 


Y for ECL2531, 


PASITIVE LOGIC 


for ECL2531, 
PUT FOR ECL2530 


COMPONENT VALUES| 
SHOWN ARE NOMINAL 
IN OHMS 


ECL2530 
ECL2531 





_ FIGURE B-ECL2531 or dedi 


FIGURE A—SCHEMATIC (each gate) 





Positive logic OR/NOR functions or negative logic. AND/NAND functions are provided . at the Y. (OR) and, Z (NOR) 
outputs, as shown. When the A input of the ECL2530 is connected to VBB, the A and A outputs function ; as OR oa 
- > and. NOR (Z) outputs: respectively; ‘and vice versa when the A ae is connected to VpB. . 


Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting 
emitter -follower outputs of separate gates together. Only one pull "down resistor is required for each wired- OR node, 


absolute maximum ratings (see note . 
Terminal voltages and currents 2% ae teen ae ee ee ee ae ae See table below 


Storage temperaturerange ...... ea 40°C to 150°C 
; _ pempelatne paige Y with h supply and d bias voltage applied or ee ee eee ee ee ae —40°C to 100°C 


“TERMINAL VOLTAGE AND/OR CURRENT, Ta= 0°c to 75°C iSEE! NOTES 2 AND 3) 


| | VOLTAGE “CURRENT 
TERMINAL rere: ~ REMARKS = os gore 
Bly in We Sc : . fon Rabe asehis femten & pe _CONTINUOUS -«.20-ys: SURGE aes, ~ ECL2531 


[Bach «| Other input of ECL 2530 at Vgp, ~ 
[Input ; - all other inputs of ECL2531 open. — 
) ~All inputs (input A of ECL2530). high 


-, All inputs (input A of ECL2530) 1OW: «fo 38) | 






a NOTES: 1. Absolute maximum ratings : are limits beyond which the life of individual devices may be impaired ane. are. never to be exceeded in. . 
| a ae service or testing. - ae ; 
2. Maximum terminal conditions must be considered as emuiuslly exclusive. 
3. All voltages are referenced to Veg, which is at GND. 
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TYPES. £12530, ECL531- 


DUAL LINE ‘RECEIVER AND. DUAL LINE DRIVER 





ECL2530 | ECL2531 ~) fecr2s3ot | 
} POSITIVE =| NEGATIVE 
tocic |. aoe LOGIC. 


4A NC 2A 2A Vee Pe, | onc nc 28. VEE 2a. 


twith A A input at Vee oe 


| “eci2531 3 io Ses ee 
7 POSITIVE | NEGATIVE _ 
LOGIC LOGIC 


(A 2A .Vge 2A NCO NC 1Y Vcc 12 2Y Voc 2 NC 


“ DUALLINERECEIVER | _ DUAL LINE DRIVER 
A .NC-No internal Connection eee ie -NC—No Internal Connection 





truth tables (for this series, (He : positive voltage, Le negative voltage, X= irrelevant) 


ECL2530 Es : ECL2531 


Inputs |—souTPuts ‘| ered | OUTPUTS _ eee 





os recommended operating ¢ conditions : 








[zwoRy ¥ (AND) 1] 2 (NAND) 





‘- : ‘Supply voltage VOOr Sees. BN oe . - ieee svete «hte _ te ae ee pak 1,32 V+ 2%" 
Supply voltage VEE. ee aE a Vege BE Eg is el Wt bd leak ies ee tyes GE eee Be MEQ 


" Reference voltage VBB enc eee a Ss OE ne ay age cai le aegbas ved eea ia. OVAGND) 


or Pleverse bias‘on Unused inputs eV a aie gee ee ea aE a Ce . a1Vt05V.°: 

“eo 2 a Nr malized dic fanvout 5° oy ee ee ge 0 to BB 
| Sclpadion each output) io). sb ee 'ECL2530 characterized at 270 Q to VEE, 50 2 t0 GND ~ 
oily SUCRE os ASSP aS le tettegel oak gon as oa A oy ECL2531 characterized at 13 &2 to VEE, 25 {2 to GND a 

| Operating free-air temperature range. OGG gy tay oe OR ne cana) we eG £ORTB EC 





GENERAL APPLICATION IN FORMATION 


"Multiple Vec terminals have been supplied to reduce crosstalk noise. All Vec terminals should be connected even vif all | 


oe gates.i ina module are not used. 


| Applications of the: line- receiver and: the line driver Houle’ at other than data sheet conditions are » covered ina 


| : espera. ECL2500 series application document. 





es : General loading for fan- out t may be divided into two classes: 


, CLASS t - Short-Line or ‘Cluster Loading. 


Loads which can be connected within two inches Pe any source can ibe treated as ‘lumped capacitive \oads. - 


pow _ which: include the gate inputs and stub-line capacitances. Switching times. can. 1 be interpolated accordingly: ne o 


aes No. two. > dotted ‘outputs c can n be more than two inches apart for vhs case. Cae 


_ “CLASS Long! Line « or Distributive Loading. | 


a - These loads must be treated as lumped loads along a transmission. line and termination shoul be at t the end 

| bee of the transmission: chain. No. more than 20 pF of load is recommended per 4.5 inches of. 50-ohm printed ph 
— line: (with dielectric constant of 4.5) in order that the reflection. coefficient be no greater than 20%. If the 
loads are lumped loads. of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS. u lneds are eo 


| ‘distributed, they must not t exceed the 20 PF per 4.5 inches of line. 
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TYPES. ECL2530, ECL2531 
— DUAL LINE: RECEIVER AND DUAL: LINE DRIVER 





electrical characteristics at specified free-air temperature “ os 7 ae 
i te ee , L: ECL2530__ ee ECL2631 
re ee ee eres -_ ; . 
(SEE NOTE 4) - » J FIGURE | TEST CONDITIONS MIN «TYP MAX MIN TYP 
ae é (SEE wore 5) (SEE NOTE 5) 


_. High-level input voltage 


) fe Low-level input voltage - 


: High-level output voltage” 
at OR output 


Low-level output voltage 
at OR output... . 
High-level output voltage ~ 
at NOR output —_ 





Low-level output voltage 
at NOR output 


Low-level.output voltage 
at NOR output 


High-level output voltage pare 

at OR output vise ¥ 
Low-level output voltage. 

‘at OR output | 


_ High- level output, voltage 
"at NOR output a 


2 Lew: level output voltage 
-at NOR output .. | 


~ High-level input current, 


Low-level input current 


Supply current 


Input copacrtance 


ee eT 


“Vee GND, Veo= 1.32 v£1%, NEE & 3.20 vt1% 





"NOTES: °.4. When the A’ input Of the ECL2530 is’ connected to Ves. ‘the A-and A: outputs ‘function as: OR (ve and NOR (Z) outputs 


respectively; and vice versa when the A: input is connected to Veg. ity : 
5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 
only, e. g., if —-350 mV is a maximum, the typical and minimum limits are more negative voltages. . Diets 
6. Cin is measured using peak-current Reennlauss: A square-wave InpUE piss | is applied + and the input current waveform is. “integrated 
with: respect to time to determine Q. Cin = = “O/v. ; fi ees ee 
OW, Constant-current loads. are’used to determine the output. impedance: which is derived frorh the ae of a. Yo. vs lo curve. 
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TYPES Fc12530, ECL2531 
DUAL LINE RECEIVER AND DUAL LINE DRIVER 





operating characteristics at specified free-air temperature (see figure 1) 


| | ? ECL2530 ECL2531 
PARAMETER ANY OUTPUT ANY OUTPUT 


re Propagation delay time, 

high-to-low-level output 
and/or 

Propagation delay time, 


. low-to-high-level output . 


Transition time, 
high-to-liow-level output 
and/or 
Transition time, _ 
“ low-to-high-level output 





SEE NOTE 9 
OUTPUT Z 










SEE NOTE 9 
OUTPUT Y 





SEE 
NOTE 








: EcL2531 | 435 2 | 50 Q 50 Q 





SS Se . : ——— 50 ns i . oe 
: o tk 
22+0.2ns —tom = 22+ 02 ns 
od ers ; 
+400. mv 
INPUT | oe 
500 mV ~ 


OBSERVED. 
OUTPUT Z OF LeveL 
(NOR) BEE 
OBSERVED. 


OL LeveL 


OBSERVED 


OH LEVEL 
OUTPUT Y 


(OR) si 
OBSERVED 


LEVEL 


VOLTAGE WAVEFORMS 
FIGURE | PROREGATION DELAY AND D-TRANSITION TIMES 


NOTES: 8. The generator has the following characteristics: Zout = 50 2, ‘PRR = 1 MHz, . otette 
oy “9. The ‘waveforms: are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high: ‘irapedanee probe 
with an input impedance of 100 kQ paralleled by 2 pF or a 50-2 impedance system can be used. Resistors R3 are.the 
e oscilloscope. input. resistance in the 50- 2 system or discrete resistors with a high-impedance probe. 
10. Cy. includes probe and fixture capacitance. A capacitance of 50 pF can be used. to approximate an_a-c fan- out of 10. 
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TYPES ECL2530, ECL2531 
DUAL LINE RECEIVER AND DUAL LINE DRIVER 





PARAMETER MEASUR EMENT INFORMATION is | 





A. V1 is applied to each input separately. 
B. Each output is tested separately. 


. Each input is tested separately. 
For ECL2530, R1 = 270 2 and R2 = 50 Q. 


t 
B > ik——— 


C. For ECL2530, R1 = 2709 and R2= 502. : | For ECL2531, R1 = 135 Q and R2= 25. 
-For ECL2531, R1 = 135 9 and R2= 25Q. 
FIGURE 2— —Von AND Vor ae ae , FIGURE 3—lin 





A. All inputs of both gates are connected in parallel. : A. Both gates are tested simultaneously. 
B. For ECL2530, R1 = 270 Q and R2= 50Q. B. Icc is the total current into both Vcc terminals. 
For ECL2531, R1 = 135 2 and R2= 250. 
FIGURE 4—ly 6 Maa FIGURE 5—locg or lee 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


terminal designations 


Pin assignments are shown in the table below and correspond to the logic diagrams of page 3. 

Outputs are denoted by A and A for ECL2530, Y and Z for ECL2531. Inputs are denoted by A, A, or B. 
Respective inputs and outputs are identified by a gate number preceding the pin symbol. 

Power is supplied via the Vcc, VEE, and Vgp terminals. 

V BB is a reference voltage. 

NC indicates no internal connection. 


PIN ASSIGNMENTS " 
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TYPES ECL2530, ECL2531 
DUAL LINE RECEIVER AND DUAL LINE DRIVER 





SUPPLEMENTARY PARAMETER MEASUREMENT IN FORMATION 


electrical characteristics at specified free-air temperature 


TERMINALS TO eee 
, N 
eauiaipioe | INPUT CONDITIONS 
PARAMETER — |_SEE NOTE 12) | OTHER “INPUTS MIN TYP. MAX 
(SEE NOTES 4 AND 11) _ {OUTPUTS| FIGURE] UNDER INPUT(S) OF OTHER : | 
ee INPUTS , OF SAME —_GATE(S) (SEE NOTE 5) 


GATE 





All inputs of both gates 
_in parallel at -3.2 V 


ECL2531 Ves (pin 15) = 


All inputs of both gates 
in bay at 3.2 MS: 





NOTES: 4. When the A input of the ECL2530 is connected to VisB. the A and A outputs function as OR ae ‘and NOB @ outputs 


respectively;. and vice versa when the A input is connected to Veps- 
»5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 


only, @.g., if —350 mV is a maximum, the typical and minimum limits are more negative voltages, 


11. See page 4 for defining term associated with each symbol. 
12. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not unter test have 


their outputs terminated in the same manner, and power applied. 
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TYPES ECL2530, ECL2531_— 
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SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 


operating characteristics at specified free-air temperature (see figure 1). 


TERMINALS tPHL and/or tp_H de | tTHL and/or tTLH , 
TO BE TESTED CL _. PROPAGATION TIMES-ns ____ TRANSITION TIMES-—ns 


(SEE NOTES 13, 14, 15) 










1.3 2.1 


ECL2530 (See Note 16) | | 
i ma 4 °3 16 29 4.2 

2 | 50 2.3 3.1 42 2.2 36 6 

has) 13 2.1 3 16 2.9 4.2 

| 50 | 2.3 3.1 4.2 2.2 36 6 









7 1.8 2.7 3.7 


26 3.5 4.6 
















2.5 3.8 5 
2.5 3.7 5 


13, .Each gate is tested separately. Lg 3 
14, The input pulse is measured as it is applied sequentially to each input of the gate under test and a waveform measurement is 
_ made at each of the outputs of that gate. Times are as defined in Figure 1. ee 2 
15, Bias voltages and loads for the gate under test are shown in Figure 1, The unused gate has inputs biased to —0.5 V, outputs 
under load, and power applied. - 
16. When an input pulse is applied to pin 11, pin 12 is at GND, and vice versa. The same relationship holds true between pins 14 and 
16. 





mechanical data 


The circuit. bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows ‘on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no ‘additional cleaning or processing when used in 
soldered assembly. | : : 


The plastic case is electrically nonconductive. 


16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 





GGO0OO as] 


Besta an aces 
0.160 (NOMINAL, a 


on 2p 06 OO Oe ee oe ee 


fa 0a e = 010 : @ ® ® © ® © @ NOTES: a. The true-position pin spacing is 0.100 between center- 


lines. Each pin centerliné is located within 0.010 of its 


: 0.080 MAX (16 PLACES) = : true longitudinal position relative to pins 1 and 16. 
} 0,010 MIN | : a : 


0.010 (NOMINAL) 0,200: MAX b. All dimensions are in inches unless otherwise noted. 
0.036 MIN : 
5 ¢ Po PLACES). 
| 0.018 = 0,003 


ee 0.011 + 0.003 | . 
oe | 0.325 Ie (16 PLACES) | pe O16 PLACES) 
ws, [0.027] nae ; 
N 


ee , pas ‘ 


0,080 (NOMINAL) 


— SEATING PLANE 


0,140:MIN 








: ; PIN .SPACING: 
q Qs, (See Note o) 
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- ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) LEVEL CONVERTERS ~ 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS . eas 


description 


The ECL2500 : series is a . compatible family: of ECL farictions 
with basic gate delays of 2 to 3-ns per stage. The family is 
| seasiisaild designed for operation from 0° Gt to 75°C. ae 


LEG719A4 ‘9EGT1N3 SAdAL 


The ECL2500 family inclu? 





© Basic Gate Modules | = —_ e Arithmetic Modules Pia we 


oO 
Cc 
iF 
( rd 
m 
= 
2 
2 
o 
Oo 
ie 
na 
a2) 
© 
-_ 
=. 
N 
im.) 
# 
oO 
m 
© 
m 
= 
a] 
m 
= 
= 
B 
© 


| e ‘Multifunction Gate Modules — pe : ie [Interface Modules] 
e Bistable Modules: o : te _ @ = Menpey Medi a 


- 





family features — 
: @ High speed . typical gate propagation n delay time of 2. 5 ns_ 


e Complementary OR/NOR outputs with capability ee wired -OR connections 


e Designed for use with transmission lines: to. ensure maximum signal transmission without | noise. Characterized for : 
_50-ohm lines pe 


@ High noise @ immunity: 4 225 mV. typical at. 25° cy 


“This data. sheet covers the. ECL-to-HLL and. HLL-to-ECL converter modules: eyed scougtaprn oa be 
a ee __ Separate data sheets cover the balance of me ECL2500 modules. oe eee ns 2 a 


ECL2500 series ECL-t to- HLL and HLL-to- ECL converters 


eo The | ECL2536 contains two high- Jevel- -logic-to-emitter: -coupled- “logic converters each having an HLL. input (8 ) and an 
ECL input. (A). Each’ converter has | complementary ECL outputs. The ECL input (A) is. provided to be. used as an 
INHIBIT/ ENABLE control. ‘When input A. is low, the, converter is. enabled and the. output state is determined. by input ipo 
-B*, When input Ai is high, output Vis s high and output Zi is low regardless of the state of input B*. : , 


the ECL2537 contains two emitter-coupled- logic-to- nigh -level- Hogle converters. Each converter has two ECL inputs and P 
| eo HLL outputs. fe 4 


lees The ECL2536 and ECL2537 are summarized | in the table below, shown schematically in ‘Fi igure A, and shown logically : 
_in Figure B. eat ae : e ' 
shotiy SEE | SUMMARY OF HLL-TO-ECL AND ECL-TO-HLL CONVERTERS | Le : 
~ mopuLe. | |. GATESPER “INPUTS PER . POSITIVE OUTPUTSPERGATE | > 
ae Lehn ee wa akan vs MODULE. 7's GATE =|. +LoGic Y(OR) ——-_- Z(NOR) |}. 


‘| DUAL HLL-TO-ECL: aOR! BMS aig OR INOR 6 7 


pal eee ea gamer Cage oa {| PECL inhibit input ee 
~ CONVERTER ©) -oce foc) 2 ae ee te 


ECL2537. cares eee a 
| DUALECL-TO-HLL. [| Boies, day fede neds React ecard aun doen AO BINQR. ess’ 
|. CONVERTER. rakes | i 





INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, ‘TEXAS: 75222 


Texas, INSTRUMENTS Sg es ag 


“TYPES £12536, ECL2537 | 
~-HLL-TO- ECL AND ECL- TO- HLL CONVERTERS. AE a We 





schematic 
1/2 ECL2536 HLL-to- ECL CONVERTER ' 


vee § 


HLL ey OUTPUTS OF 
— ; OTHER GATES 


EN _ WIRED-OR 
a NODES 


| 

| : a 

| PORES OO eg | —. ioe PULL-DOWN 
| nes ee a i Be hioved 7 RESISTORS 
| 


v TONEGATIVE” 
VOLTAGE 
T (GND) 
a a) ee dHLL GND 

ECL cl og ay 

INPUT d on mer ae 
(INHIBIT) 

A 


NEGATIVE LOGIC 


B = B* for ECL2536 


“COMPONENT. EC ees 9 $$ wn—6 Metis 
VALUES SHOWN e ad : NEGATIVE 
ARE NOMINAL ; VOLTAGE 


“FIGURE B 
LOGIC DIAGRAMS 





PIGUAE AC SCHEMATIC : 


Positive logic OR/NOR functions or - negative logic AND/NAND functions are . provided at the Y (OR) and Z (NOR). 
outputs, as shown. 


etter follower outputs require an external pull-down resistor. For ECL2536 only, the wired. -OR function can be 

‘obtained by connecting emitter-follower outputs of separate gates together. Only one pull-down resistor is required for 
each wired-OR node. ECL2537 outputs require pull-down resistors (RT in schematic above) to sink the low- level eee 
~- Current of the driven HLL’ ee ECL2537 cannot have wired: aly connections. : 


ECL2536 ECL 2537 
HLL a : 
1B* GND 28° 
| positive | NEGATIVE 
LoGic “LoGic 


(OR) “ ; 


| ECL2536 


Veo 12 Ve+ Voc 2% ise (NC NC. Ve - Ne me) ee ae B* is the FILL Ind ot the ECL2536. 
DUAL HLL-TO-ECL | ~. DUALECL-TO-HLL = Me a ee 9 
CONVERTER. a ees | CONVERTER | 


NC—No internal connection 
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TYPES. £12536, CL2537° 


-HLL-TO- ECL AND ECL-TO-MLL- L CONVERTERS. 





truth tables. 


(For HLL inputs, H = high-level positive ‘voltage, L = low-level positive voltage. For ECL inputs, H = positive voltage, . 


L= - negative voltage) Sore 
— [anputs [7 outputs. | Pee oe INPUTS. [<< OUTPUTS...) 
[apt | vor) Z(NoR) | YOR BINOR) 





; (Bt cath es Ciinsbiie of the ECL2536. 


absolute r maximum ratings (see note 1) 


Terminal voltages ani currenits a Se Ne See: table below 


~ Storage temperature. range’ OU ET AR Ba oe ieee a rey te . ee : oe a as 240° 'C to 150°C. 
neVepinersturs range with supply and bias voltages applied eee ee ES ee ae 8 ae - ae c to 100° Cc. 


TERMINAL VOLTAGE AND/OR CURRENT, Ta= ‘°c to 75°C (SEE NOTES i AND a 


& aaa eae Sgemaaee )] A vorrace ane - one } 
CE no Pe nn ee ed CONTINUOUS. = oo ‘20us SURGE ie tna 


ae Voc (ECL2536) poems 


wee Each ECL. input. oe S ~—TAlvother eee Gey 
| (ECL2536‘and ECL2537)_ | inputsopen 
| Each HLL i ‘input: = z AP oe ee 
: (ECL2536 only) _ Je ee ae 
& ee oy input. low, | 
: é 2 S BS input high = i oo 
“OTR Sout Y (ECL2537)_ Pat All inputs high | eo 


1 Output Y (ECL2536)- 


recommended operating conditions. 











oe Supply yaltage Vers ae ae ee glide ete dmebe AW Gaby a Goa see b Ase ei fo oe Bey AA che iy 
_ Supply voltage Voc (ECL2536 only) ee Eee ie ae Ge AP rag pa | ea OE 28g as 
“eSapply voltage Veg crocs teense re ee ge re el ae sone + B2VE2% ao 
i, Reference Voltage VpBie ov oe nc ee OE ea a a eg OV (GND) © 


or agin bier anaee EC inpits: te ee a - -1V£05V- 


Low-level bias on unused HLL inputs Re Bae ei ae ek ake ee OV(GND). 


_ Normalized d-c fan-out: ECL2536 — SOR LAPIS Ot er BB ae ANG 


sone 2 eye, Ot0 BBe 8 


oe EQUQBS7 so ke a a ee “0to8 loads. each requiring TOMA 600 
: Load on each output: ECL2536 = . oS re eer pn ke aes charseter [zed at 270 22 to VEE, 50 Q to GND | » ae 
“£CL2537 - 2 AL mainte La Sergey cohen ids eG ‘characterized « at: t 300 Q to VEE eos 
ra + Operating free- -air temperature range eo oe pe LS “ee Me liege Uae eee ban. oO Cto 75° 5°C , 


oo NOTES: ae “= AgeTaee | maximum | ratings 2 are ‘lirnits béyond which: the life of individual devices may be imipalred ¢ and are never to Pe exceeded in 


service or testing. . 
fae as Maximum: terminal conditions must Ube Considered as mutually exclusive. 


3. All voltages are referenced 1 to VBB: which is at GND. 
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ECL2536 electrical characteristics using HLL inputs 
































TEST CONDITIONS™ | 
| en eee tone = TERMINALS INPUT CONDITIONS MIN. TYP MAX 
| :.. PARAMETER” > test’ | : a INPUT... HL ee Oo att | UNIT 
| epee ‘FIGURE | OUTPUTS | UNDER = INPUT) | og, 
| Fe as TEST, OF OTHER |" 

7 GATE 





VIH . High-level input voltage { |. 


i Vie Low-level input voltage 


High-level output voltage 
at OR output 







VOH(Y) 





Low-level output voltage in 


a i ‘VOLLY): *“at OR output 


oo, 7 High-level output voltage 
VOH(Z) at NOG output 














| yi. bow- ive output ‘voltage 
YOuIZ)\ i at NOR output 





High-level output voltage . 
at OR output - ‘ 









“Low: jevel output voltage 
at oR output sy 











High- leet tut ain >, eae Apenie 
at NOR output» 


< < < < 


>| >. 


















Low- level output valtage 
at NOR output _ of 






: = 
> 


~ High-level input current 


Low-level Einput current 


Supply current from V+ 


7 Supply current from Vcc 
el Supply current from VEE 











Input capacitance 
(see Note 6) 






ty i oe “ “s . Qutput impedance 
fe Out (see Note 7) 





ECL inputs | ie pel 14 sand 16) biased to ) 0. 5 V, Veep (pins 1 and 9) = GND, vec (pins 3 and 6) = =. 4, oe v: P £ 1%, VEE (pin 10):= ~—3.2. v 11%, 





by Bod 3 eo i sf STs A < tae tee be 2 + . a > ¥ paesmrer: 
© 


NOTES: a: ‘Each gate is tested conerataly calies Gtharwise noted. See referenced test figure ior output terminations. 
yeh obi oo Se The algebraic convention where the most positive limit is designated as maximum is used. in this, data sheet for logic voltage. sevels 
; — only, e. g., if —350 mv isa maximum, ‘the typical ‘and minimum limits are more negative voltages. 
seta, 8» Cin is measured. using peak-current techniques. “A square-wave input pulse is applied, and the input current waveform is. integrated , 
with respect to time to determine Q. Cj, = O/V. . . 
7. Constant-current loads are used to determine the output impedance. which is derived from. the slope of a. Vo. vs lo. curve, 
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ECL2536 electrical characteristics using ECL inputs ; 


TEST CONDITIONS* 


TERMINALS INPUT CONDITIONS ees ee ick 
| eg | LENA | INPUT CONDENIONS fo 2D fn TVR ihc 
PARAMETER . TEST = INPUT ECL. | Su ie 
; a FIGURE | .. OUTPUTS | UNDER INPUT om 
INPUTS OF OTHER | | (SEE NOTE 5) 


Vin” High-level input voltage 


Vit Low-level input voltage 


High-level output voltage 
at OR output 


VOH(Y) 


vy Low-level output voltage 
ony atOR output 
A aes High-level output voltage 
Vv 
OH(2) at NOR output 
es Low-level output voltage 
VOLiz) at NOR output 
Vv : ~~ Low-level output voltage 
. Olt) at NOR output 


High-level output voltage 
VOH(Y) at OR output — 
- Low-level output voltage 
VOLY) at OR output 


Low-level input current 
(both ECL inputs) 


Supply current 
fram Vc+ 


—0.5 V 
erga inputs 


Input capacitance 
(see Note 6): 


~  Qutput impedance 
_ | Zout (see Note 7) 





*HLL inputs (pins 12 and 14). grounded, Neg (pins 1 and 9) = GND, Vcc (pins 3 and 6) = 1.32 V +1%, Veg (pin 10) =—3.2Vt 1%, Vic4 (pin | 
‘5)= 4.8 Vv t1%. | . Ree ote AAS 


NOTES: 4. Each gate is tested separacely unless otherwise ‘noted: See. referenced test figure for output termination. = 
. 5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for togle voltage levels ced 
only, e.g., if —350 mV.isa maximum, the typical and minimum limits are more negative voltages. : oe Py spe eae te tay 
6. Cin is. measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform | is integrated he 
with respect to time to. determine. Q. Cin = O/V. unpee kbd ol a res 
_..7.. Constant-current loads are. used. to determine the output ArioBdatice which is. derived from the ices “e a oe vs te curve, 





INCORPORATED 
- POST OFFICE BOX 5012 + DALLAS, TEXAS 75222: 


Texas INSTRUMENTS © Le fo ae 47 


TYPES ECL2536, ECL2537 
HLL-TO-ECL AND ECL-TO-HLL CONVERTERS 





ECL2537 electrical characteristics | | 
TEST CONDITIONS* | 


























TERMINALS INPUT CONDITIONS : 
| | (SEE NOTE 4) |} , | MIN TYP MAX 
PARAMETER | teo7 | INPUT OTHER INPUTS : 
(SEE NOTE 8) ) 7 UNDER INPUT | TA 
FIGURE OUTPUTS 3 OF OTHER | 
TEST, OF SAME | (SEE NOTE 5) 
GATE | 
GATE 


13, 14 
11,12 
13,14 
11,12 
13, 14 
11,12 
13, 14 


11,12 





13, 14 
11,12 


13, 14 


NO 


~l 


41,12 
13,14 : 
14,12 
13, 14 
11,12 
13, 14 


11,12) 8 


1 3, 14 


INPUTS 
ees 


11, 12 






Both inputs of both gates 
_ in parallel at —3,2 V 


Ne 
(all inputs). 









0°C 
25°C 
75°C 


HN inputs at —0.5 V 25°C 8 see 
Ailinputs at 05 V 35°C 


13, 14 
25°C 


(see Note 6): 1, 12 


Zout 
(see Note 7) 


~ *V ep (pins 9 and 16) = GND, Vey (pin 5) = 4.8 V.£1%, Veg (pin 10) = —3.2 V+ 1%. 
BB Cc EE 


So secmeres 


CO j =a ; 
“SEP RO wwe FON “J 


“ton } 
o1 
© 


NOTES: 4, Each gate is tested separately unless otherwise noted. See referenced test figu re for output termination. 
5. The algebraic convention where the most positive limit is designated at maximum is used in this data sheet for logic voltage levels 
_ onty, e.g., if —350 mV is a maximum, the typical and minimum limits are more negative voitages. 
6. Cin is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated 
with respect to time to determine OQ. Ci, = Q/vV, . a 
. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs Iq curve. 
. See pages 4 or 5 for defining term associated with each symbol. a 


“I 


8 
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operating characteristics at specified free-air temperature (see figure 1) 


TERMINALS TO BE TESTED tTHL and/or tTLH 
_(SEE NOTES 9, 10, and 11) TRANSITION TIMES-ns 










4 7) 50 | 50. | 37:50 65]. 52 | 4 25 4.4 





8, [| 4 | 40 [28 39 55 25 40 65 
; : qT 
ECL2536 using ECL inputs (see figure 11) 


[gb & [| 25.) 13 24 o0 1. 25... <fc - 4a. [28 40 65 | 
7 | s0_| 34122 35 481.34. | 44. 125 44 7 


22 3.7 65 





IN+ 
INPUT 
VIN= = 
vy... OBSERVED 
OUTPUT Z OH LEVEL 
(NOR) j 
y_. OBSERVED 
Ol LEVEL 
y OBSERVED 
a | OF LeveL 
OUTPUT Y oe Nee 
(OR) | _ sy... OBSERVED 
=, pia [ee pele eae — OL LEVEL 
Hoty ty 






VOLTAGE WAVEFORMS 


, VIN+ Vin— | 













FIGURE 1—PROPAGATION DELAY AND TRANSITION TIMES 


NOTES: 9. Each gate is tested separately. 
10. The input pulse is measured as it is applied sequentially to each input of the gate under test and a waveform. measurement is 
made at each of the outputs of that gate, at ats 
11. Bias voltages and loads for the gate under test are shown in Figures 10 through 12. Unused gates have inputs biased as shown in 
Figure 2 for the ECL2536 or Figure 6 for the ECL2537, outputs under load, and power applied. 
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“PARAMETER MEASUREMENT INFORMATIONT 


Vor Voc 








A. Vj is first applied to each HLL input separately (other . nee 
~ HLL input grounded) with both ECL inputs at —0.5 V; 
then V; is applied to each ECL input separately (other 
ECL. input at —0.5 V) with both HLL inputs at one: 
B. Each output is tested separately. 


FIGURE-2—Voy AND Vo. 


V, is first. applied to each HLL input separately (other HLL 
input grounded) with both ECL inputs at —0.5 V; then Vj is 
applied to each ECL input separately (other ECL input at 
—0.5 V) with both HLL inputs at ground. 


FIGURE 3-1),4 AND Ih, 


Ve+ Voc 
) es 


270 2 502 


OPEN 


‘Veg 


‘2 27082 25002 





A, The supply currents are measured with both the is 
inputs first at 2.4 V, then at GND. 

B. Both gates are tested simultaneously. cc is the total 
current into the two Vcc terminals. | 


FIGURE 4—Ic+, icc, AND lee 
throws indicate actual direction of current flow. Current into a terminal is a positive value. 





oe 
VEE 


FIGURE 5—Ij, 
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"PARAMETER MEASUREMENT TNFORMATIONT 





| Ae Vi is applied to each input separately. . oar Each input is tested separately. 
oe B. Each output is tested separately: : a) 6 ge ecg: ce % : 
FIGURE 8-VoH AND Vou oa: a FIGURE 7-ljyH 


300 82 





£300 22 





Wap eg oe Bs ; Both gates, are e tested simultaneously. ., a 
“oo FIGURE ara es a vee chek 2 . eae @ FIGURE. 9-! c+ OR fee 


t Arrows it indicate actual direction of current flow. Current into: a | terminal isa positive valie. eggs 
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NOTES: 


PARAMETER MEASUREMENT INFORMATION __ 














































Vor “Ver . *. : SEE NOTE 13 
48V 1.32V OUTPUT Z 
©) e : : : om 0 
HLL _ . 
INPUT ‘© SEE NOTE 13 
SEE NOTE 13 | OUTPUT Y as eee is Ro 
270 92 Cy 50 
. SEE NOTE 14 
~ PULSE | CL 
GENERATOR | SEE NOTE 14 
SEE NOTE 12 =— 
50 22 = 
40.5 V . , 2, “ee VEE 
| | —3.2V 
FIGURE 10—ECL2536 PROPAGATION DELAY AND TRANSITION TIMES (HLL INPUT) 
Vv V peat 
C+ ce SEE NOTE 13 
48V 1.32V OUTPUT Z 
O O {)- 
O SEE NOTE 13 
bo OUTPUT Y Ro 
ECL INPUT © 270 2 CL 50 2 
SEE NOTE 13 SEE NOTE 14 
Cy | 
, SEE NOTE 14 
_. PULSE 
GENERATOR > 
SEE NOTE 12 50.0 
— — @ 
VEE 
. : ~3.2V 
FIGURE 11—ECL2536 PROPAGATION DELAY AND TRANSITION TIMES (ECL INPUT) 
Ve+ : foee 
48V 2 re Oe: : SEE NOTE 15 
ie © OUTPUT Z 
INPUT. O— SEE NOTE 15 
SEE NOTE 15. OUTPUT Y - 
- 15 pF 
“INCLUDING 
“|. PROBE AND 
15 pF TEXT 
ee INCLUDING. ae 
. PROBE AND — 






: FIXTURE: 
SEE NOTE 12 : 


0.5 V ; Sah ae? —3.2V 


FIGURE 12—ECL2537 PROPAGATION DELAY AND TRANSITION TIMES 


2. The generator has the following characteristics: Zout = 50 2, PRR = 1 MHz. See waveform details in Figure 1. 

13... The waveforms for ECL2536 are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a 
high-impedance probe with an input impedance of 100 kQ. paralleled by 2 pF, or a 50-Q impedance system can be used. The 
50-92 resistors designated: eo) are the porcliieseope input resistance in the 50-Q. syste) or aisetete resistors WNIED a high- apabecanes 
probe. 

14. CL. includes probe 2nd fixture’ td pacitance. A Capacitance: of 50 pF can be used to. approximate an: a-¢ fan. out ‘ot 10. : 

15. The waveforms for ECL2537 are monitored on an oscilloscope with a rise time of its than. or ease” to 7350 ee A \ high- Srpedanes 

“probe with an. input impedance of 100 k QQ: paralleled by 2:pF is: used. “ps 
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“GENERAL APPLICATION INFORMATION 
weber ! ECL2536_ 
input conditions ae 
The ECL2536 scbwetshl high- Aevel Joute inputs to ECL200. 0-logic- Jevel outputs. 


oe. A ‘control ‘INHIBIT/ENABLE ECL. input is provided to ‘lock ‘out data presented at the HLL input. A high- level (H) 

input voltage inhibits the converter outputs. in a stable state such that signals on the HLL: input are not transmitted 
through the converter. A low-level (L) input vottagn's enables the converter and the output levels are determined by the 
| logic level of the HLL input. | 


The output feeding the HLL input should aves an .H level > 4 2 Vv and an rt level < 0. 5 V in order to maintain at least a 
150-mV noise margin:. : 


‘driving by TTL | 


- The HLL input requires up to 220 BA of current to be | 
; ~ supplied with both H-level and L- level voltage inputs. : 
TE oat are. designed to sink ‘current in the low | : fi sagifel a 

a to supply current. To assure reliable perfor- poate y OUTRGT » 

| ‘mance: with all types of TTL circuits, itisrecommended | = 

ce that a resistor divider be placed at ‘the HLL input. Kee 2 

Re external to. the package. The divider has 4.7 kQ from the 
HLL input to Vet and 8.3 kQ to paren, as shown. oot 





ECL output loading 
ee General loading for fan-out from the ECL outputs may. be divided i into two ) classes: 


a CLASS 7 -Short-Line or + Cluster Loading | : 7 : Bee. cen eee weer , : 
SS Loads which: can be connected within two jnehes 5 of any source. can : be treated < as hiraped capacitive 5 toads: 

: : : which include the gate inputs. and stub- line capacitances. ‘Switching times can be interpolated accordingly. 

ae No two dotted outputs ¢ can: he more than two dpehes apart for this case. Pees jet cob Bok eB 





CLASSI. Long-Line.o or r Distributive Loading : Pa ese ee i , | 
Pers tee ae Se loads. must. be treated as lumped loads alonad a | transmission line. and termination should be at ‘the end 
oF the transmission chain. No more than 20 pF of load is. recommended per. 4. 5 inches of 50- ohm printed 
line (with dielectric constant of. 4.5) in order that the reflection coefficient. be no greater than 20%. lf the 
=e loads are lumped loads: of 20 oF, they. must be 4.5 inches apart. If individual gates. and CLASS i loads are. 
: _ distributed, ads must not t exceed ae 20 pF per 4.5 inches ods line. 


ae ener eis oe - ECL2537_ ees: 
4 The EC 2537 converts ECL2500- ogc: evel inputs to high- level-logic outputs.” 


ee: An external pull «down resistor to a negative ‘voltage must be provided « on: the HLL output tarrhinals: The size of the © : 
resistor is determined by the current it must sink” in order to maintain the correct low-level voltage with the DTL or 
TTL fan out being: driven. : . | 


: : Ghiaractetivation is is with’ a pull-down resistor of 300 Q: to 3 2 v which r represents a 2 fan-out of five Texas fheariinents ; 
_ Series 54/74 TTL logic gates. PGES ta, By : | 


: No wired-OR connection is allowed on the HLL. outputs because an emitter- follower junction breakdown may occur if 
one converter output is high and this forces another output to >be high which would otherwise be low. 


. The Vor power supply must. be held at 4 8 v + 1%. Otherwise, the output voltage specifications for maximum YoLe Or | 
ne minimum VOH may be exceeded. eer epee © : . 





TEXAS, IysTRuMe ENTS” ee ee 
Sy CORRORATE | eee ee we * i . 


TYPES. FCL2536, ECL2537 
ALL TO-ECL AND ECL-TO- HLL CONVERTERS. 





| SS ienilgae 


The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain. stable when. 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0. 300- inch 
centers. Once the leads are compressed to 0.300-inch separation ‘and inserted, sufficient tension is provided to ‘secure 
the package i in the board during soldering. silver: ‘plated leads require no ) additional cleaning or processing when used i in. 
é soldered assembly. ae | 


‘The plastic case ae nonconductive. 


16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE — 


. ~~ 0,870 MAK men = 
®OOOOOOO® 
0.093 & (NOMINAL) — 
0.160 (NOMINAL, 


- 0.250 = 0.010 O@OOOOOOO.. NOTES:. a. The true-position pin spacing is 0.100. between center- 
; lines. ‘Each pin centerline is located within 0.010 of its 


Bacaad IOMENALY true longitudinal position relative to pins 1 and 16. 


0,080 MAX (16 PLACES) 
yee _b. All dimensions are in inches unless otherwise noted... 
0,010 (NOMINAL) Ree ak edy dee ae ; ie a 


——SEATING PLANE ——— 0.036 MIN 
toe (16 PLACES). oe 


oS set ; 

iT) PLACES) 4 0,011 = 0003 ae wll 0.018 = 0,003 
0,325 : (16 PLACES) : be on PLACES) 
[* + 0.027") . 
| ( BPLACES ) | ; : 


: _PIN 1 SPACING — 
e € : . (See Note ) 





terminal I designations - . 


Pin assignments are sciowinl in the table below and soir aond to the logic diagrams on page 2é:. 
Outputs. are denoted Y or Z. Inputs are denoted A, B, or B*. 

Respective inputs and outputs are identified by a gate number preceding the p pin symbol. 
Power i is supplied via the Vet, Vee. VEE. and VBB. terminals. 
Vp isa reference voltage. — | 

NC indicates no internal connection. 


PIN ASSIGNMENTS > 





NC 22 2Y. Veep VEE 2A 2B 


*HLL input 


Multiple Voc terminals have been supplied to reduce cross-talk noise. Multiple VBB terminals are » also provided. All 
VeBB and Vec terminals should be connected even if all gates in the module. are not Used 
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ECL INTEGRATED CIRCUITS | _ EMITTER- COUPLED- LOGIC BISTABLE MODULES 





ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) BISTABLE MODULES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 





description 


The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
The family, is specifically hes eae for operation from 
O°C to 70°C. 


_ €vge1oa NYHL OVSe1943 SAdAL 





, The ECL2500 family includes: 


OL6L HSGW31daS LOELLOL SIG ‘ON NiLA11NG 


eo “Basic Gate Modules oe } PE ee @ Arithmetic Modules 
@ "Multifunction Gate Modules 3 @ Interface Modules 


| e Bistable Modules —» ® ~=Memory Module 





family features: 5 


. High speed ... typical gate propagation delay time of 2.5ns 
© Complementary OR/NOR outputs with capability for wired- OR connections 


@ Designed for use with transmission lines to ensure maximum signal transmission | without noise. « Characterized for 
50-ohm lines aoe e | . Coe 


| e ~ High noise immunity: +225 mV typical at 25°C 


This data sheet covers the bistable modules. . 
Separate data sheets cover the balance of the EC L2500 modules. 


ECL2500 series bistable modules _ 


The ECL2500 series. bistable modules are datariar ced in the table below. These modules contain. ie ECL Sineutts 
shown in the schematics of Figures A, B, and Con pages 6 and 7. Logic diagrams of ECL2540 through | ECL2542 are 
shown on page 4. 


SUMMARY OF BISTABLE MODULES 


ne : | ~ OUTPUTS PER BISTABLE CIRCUIT: 
| GATESPER |: LATCHES . os 


MODULE =| 2 : 3 : ere ee are) 
owas | MODULE |) ~PERMODULE) : 


: | (LATCH) = ———s (LATCH COMPLEMENT) | 
ECL2540 hee a 
ECL2541 
_ECL2542. 
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APPLICATION INFORMATION 
general 


The bistable modules Ssecitied: in this data sheet contain dual latches. Each half of the ECL2540 is a latch with a 
separate data input. Two clock inputs, C and C’, feed both latches. Q and © outputs are provided from each latch. Each. 
half of the ECL2541 is a latch with additional circuitry which provides a data input and a gate input to control the 
input data. Common clock, set, and reset inputs are included. One OQ and two O outputs are provided for each latch. 

~ Each half of the ECL2542 is a latch with additional circuitry which provides two data inputs each with a gate input to — 
control the input data. Common clock, set, and reset inputs serve both latches. Only O outputs are provided. 


| Each latch has the possibility to auarata inthe following modes: 


Register | : = The mode in which the data input controls the state of the latch. Q is high 
when data is high. 


Storage : -— The mode in which the latch stores data received during the register ede: 
Input data is locked out from changing the latch state. | 


Set | Me, — The mode whereby Q is set high (or Q low) which is normally done when 
the clock is high. | 


Reset | — The mode whereby Q is set low (or O high) which is normally done when 
3 : the clock is high (low for ECL2540). . 


The ECL2541 and ECL2542 have the register mode subdivided: 





Register Mode/Clock Control — The mode whereby the gate input is low, allowing the data to set the latch 
when the clock goes low. sé | 


Register Mode/Gate Control _ The mode whereby the clock input is low, allowing the data to set the latch 
| _when the gate is low. 


Each OQ and 10 Output must be Seminaied | in a pull-down resistor. 


The Q terminal of the ECL2541 must have a termination resistor (in addition to the pull-down ase on the output 
at all times (whether the output is used for fan-out or ir not), because internal feedback occurs from this point. 


For full- -temperature- range operation of all devices, dats must be present before the clock pulse and the minimum width 
of the clock pulse is 4.5 ns. For the ECL2541 and ECL2542, the data pulse must extend beyond the clock pulse to 
allow for the delay associated with the clock- -buffering gate. 


For the ECL2540, latching occurs on either the leading or Hanies edge of the C or C’ pulse. For the ECL2541 and 
ECL2542, latching occurs on the leading edge of the clock pulse. 


Multiple Vee jeemninals have been supplied to reduce crosstalk noise. All VCC terminals should be connected even if all 
gates in a module are not used. 


General loading for fan-out may be divided into two classes: 


CLASS! = Short-Line or Cluster Loading. 
~ Loads which can be connected within two inches of any source can be treated as iuenped capacitive loads 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 


CLASS If Long-Line or Distributive Loading. 
These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 
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APPLICATION INFORMATION 


~ECL2540 


The ECL2540 requires two clock inputs. Faulty operation occurs if the C input lags behind C by more than 0.5 ns. The 
interval between the transition of the two clocks is referred to as skew. C can be skewed ahead of C by as much as 


1.5 ns. 


The ECL2540 can be used as a toggle as shown in Figure 1. However, the delay from QtoD must be greater than the 
clock pulse width. Thus, when pulse widths are very long, this becomes impractical unless a technique such as that 
shown in. Figure 1 is used. This technique uses two gates of an ECL2502 as a pulse- shaping network to allow operation 
ofa toggle from 100 megacycles pet second down to cycles per second. . 


Gem) 


ECL2540 





TpDelay between QO and D must be greater than 4.5 ns based on the propagation delay characteristics of the ECL2502 and its feedback loop. 





| | mae | 
—el  le—1 GATE DELAY | : —el = |a—1 GATE DELAY 

: 4 . pe | ea 
| 









| 
cape po 
fe oA le GATE DELAY : el le Gate DeLay 
| 


50% 


FIGURE 1—ECL2540 USED AS A TOGGLE (WITHOUT SKEW) 
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logict 
ECL2540 
i oe 
On4, 7 (CD+Q,)C 
NC—No internal connection 
4 ECL2541.. 
OQ1. 
O02 
OQ 
O47 7 RU(C+D+G)(O,+S)+CDG] 
‘ On4 PIG DENG ER EGDS) - 
ECL2542 








1G1 10 Vee oR S  2Q 2G1  2D1 
O44 = SICHD1+G 1) (D2+G2)] [0 +R+C(D1G1+D2G 2)] 
Tone half of each bistable module is shown in thedogic diagrams... - 
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truth tables (for this series, H= positive voltage, L = negative voltage, X= 7 | 

OUTPUTS _ 7 
LATCH 

COMPLEMENT 


ECL2540 


we INPUTS 










LATCH | 






Register 







Clock-controlled storage 








| Forbidden (see Note 1) 


OUTPUTS ce 
LATCH 
COMPLEMENT 


One 


le 


L 
nr 


a 





© 
= ae 

oll oll - 
=) 2S 














Forbidden 


cers Fee ieee |e ae ee 
Pot em) ret mee 


 QUTPUT 
. LATCH | | 
COMPLEMENT 








Register a 
meee _01+D2° 


Ss 


7 Clock-controlled storage ; 





pollo! 
Ss 





Gate-controlled storage pies Wee eres Oa 








ae ee 


Forbidden - See Note 2 





NOTES: 1. This condition is deta- controlled widrage, ‘whereas only clock: controlled storage is s desired in the ECL2540. ‘Hence, ‘this condit: ON oe 
is placed in the forbidden category. 
.2.. The forbidden input combinations for ECL2542 may pieauce pseudo-stabie SGipne states which donot persrt nhen a storage ae 
“ mode is subsequently Selerced or may produce outputs not in harmony with the nocmally used input pattern: ; 
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~ schematics 


| OTHER EMITTER. a 
FOLLOWER OUTPUTS 











PULL-DOWN 
RESISTORS 


| To NEGATIVE . 
| VOLTAGE 


6 Vag(GND) 
i “ee 


a ~ kL - COMPONENT 
Bee | : VALUES SHOWN 
hi ee te EE i, ed) 1 NRE NOMINAL. 


Q 


60 | | coe : 
120 | - 
a | eS ‘ 
| OTHER EMITTER- 
| FOLLOWER OUTPUTS 


la | 
 WIRED-OR 
mer Pb nED 
nan ecm: 


| PULL-DOWN 
RESISTORS 


“TO NEGATIVE 
VOLTAGE 


9 Vap IGNDI 


i Vee 

eTOOTHER | COMPONENT 
ne LATCH VALUES SHOWN 
ee a es ER pe URL ae PES AA Me ee Op My cele nrg army ne eg MT OUR NEC see gi) PRCT eS | ARE NOMINAL 


FIGURE B—SCHEMATIC OF HALF OF ECL2541 


Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting 
“* “the emitter-follower outputs of a bistable module to the emitter-follower outputs of other gates or other bistable 


"modules. Only one pull-down resistor is required for each wire-OR node. 
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schematic 


- OTHER EMITTER. 
FOLLOWER OUTPUTS 
-  WIRED-OR 
NODE — 






 SPULL-DOWN 
% RESISTOR 


oe 





4 VegiGND) 
ese eee - - VALUES SHOWN 
- Wave us. 7 ee aoe 2 ARE NOMINAL 


WW -Vep bus 
W-Vee bus (substrate) 


_FIGURE.C—SCHEMATIC OF HALF OF ECL2542 acer i hy be NE ONENT 
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absolute maximum ratings (see note 3) 


Terminal voltages and currents _.. oe ee ee ee ee ee ee ee ew ee we es See table below 
Storage temperature range .. . . 7 tone ee ee ee ee ee es) 40°C to 150°C 
Free-air temperature range with supply aia bias voltates upplied te en wee ce ee ew tw we. 640°C to 100°C 


TERMINAL VOLTAGE ANEIOR CURRENT, ose o°c TO 75° C (SEE NOTES 4AND 5) | 


TERMINAL REMARKS | vores RRM? 


Sa eR ONS 
EE other 
. inputs Open | oZ 









=v 
=35V 

At high level 
At trigh level 


; LS] nN 
< < 





recommended operating conditions 


Supply voltige VGGi.c. <e%- th28.- ep wy eh ae i ee EA he ee es ee et & a, “NAW ES 
Supply voltage VEE. Bw kk te et we we we kw we ee ke we we 6 ZV E2% 
Reference voltage VgRB wee ke ee ee ee ee we ew e))©6OV (GND) 
Reverse biasonunusedinputs . . 2... 6 ee ee ee ee ee ee ee ee ee ew HIV EOSV 
Normalized d-cfan-out 2. 1. 1. 1 1 we ee ee ee ee ». » Oto 35 
| Load on each output i ast ye 2 Base Un a Ennis Bo Peta, characterized at 270 92 to Vee, 50 to GND 
Operating free-air temperature range ee ee ee ee oe ae ee ee ee a ee ee 0°C to 75°C 


NOTES: 3. Absolute maximum ratings are limits beyond which the life of naive devices may be impaired and are never to.be exceeded in 
| service or testing. 
4. Maximum terminal conditions must be considered as mutually exclusive. 
5. All voltages are referenced to Vgp, which is at GND. 
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ECL2540 electrical characteristics at specified free-air temperature 


















___-_ TEST CONDITIONS* 
VOLTAGE OTHER 



































INITIAL. OUTPUT. 


“PARAMETER “test | conpitions | atinput |'NPUTIS) “INPUT S CAMINAL| MIN TYP MAX 
ty get ce FIGURE _|___TERMINALS serie (SEE NOTE 6) 
: —0.5V isl 





_ High-level input voltage - 







Low-level input voltage 





High-level output voltage at 


VOH(Q) Q output, register mode 





7 Low-level output voltage at 
OL(Q) O output, register mode 
High-level output voltage at 
Q output, storage mode 








) 


VoHia) 










a a Low-level output voltage at 

OL(Q) Q output, storage mode — : 
High-level output voltage at 
‘O output, storage mode 











VoH(d) 


‘Low-level output voltage at 


VOL(Q) ro} output, storage mode 






High-level output voltage at 
Q output, set mode 











Vv Low-level output voltage at 
OL(Q) Q output, reset mode 











~ High-level 


Hee : 
de 1H 85 : input current : 














Low-level 
input-current .. 







: Supply current 


“Input capacitance 
(see Note 7)... 
» Output impedance 
(see Note 8) . 





NOTES: 6. seb algen ate conventipn where the feeal aati limit TABLE I-INITIAL CONDITIONS 

: is designated as maximum is used in this data sheet for a i, a tee! on 
Several of the parameters require the application of conditions 
which cause the outputs to assume definite states prior to 
applying test conditions specified above. — Pee aC: . 


logic voltage levels only, e.g., if —350 mV is a 
maximum, the typical and minimum limits are more- 
negative voltages. 2 ce ON ae fe 
square-wave. ‘input pulse ‘is. applied; and the input : : ee 
current waveform is integrated with respect to time tO. iF mikes Sanson 
determine .Q.. Cin = a/v. When a terminal is an input aes eat Hirfelevant.. 230 BPs sd 
non /m : | Set 1Q and 2Q high, _ at Be | 
number of gates to. which this terminal is an input. . | 10 and20 low: 
ven ge Constant-current loads are ‘used to determine the — Reset 10 and 20 low, 


10 and 20 high | 





7. Gin: ts measured using peak-current techniques. A 


to more than one gate, multiply the value given by the 


output impedance which is derived from the slope of a 





Vo vs Io curve. — 


*VepB (pin 1 5) = GND, Vcc (pins 3 and 6) = 4.32 N, VEE (pin 1 0) = —3.2 V. Input and output terminals are open except as specified in these 


tables and in the d-c test figures. 
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VOH(Q) 







VOL(Q) 








VoH(a) 








~VOL(Q) 














-VOL(Q) 


High-level output voltage at 
O output, storage mode 


PARAMETER 


High-level input voltage 


Low-level input voltage 
Q output, register mode 


Low-level output voltage. at 
Q output, register mode 


High-level output voltage at 
Q output, storage mode 


Low-level output voltage at 
Q output, storage mode 


Low-level output voltage at 
fe) output, storage mode 


High-level Acta voltage at 
Q output, set mode | 


Low-level output voltage at 
Q output, reset mode 


High-level output voltage at : 












TEST 
FIGURE 








INITIAL 
CONDITIONS. 
(SEE 
TABLE fi) . 



















o 
NS) 
< < 


—I-lo —_ | —_ | ow pore Drs ery and | oer | one | ner 


VOLTAGE 
AT INPUT 


aa 
m 
” 
= 


0.2V 


—0.2V 


-0.2V 


-0.2V 


*0.2 


0.2V 


0.2V 


o 
ae 
< 


0.2.V 
02V 
0.2V 
0.2V 


0.2V 


—0.2V 


0.2V 











TEST CONDITIONS* 






= nr 
TEST . TERMINALS 
| OSV UT OSV 5V 


mh | ond 
WIi- 


12. 
4 
1 


(Continued on page 11) | 


OTHER 





1,9, 12, 16 
1,9, 14, 16 | 
1,12, 16 
1,9, 12, 16 
1,9, 13, 16 
111,12, 16 
1, 13,14, 16 
1,9, 11, 16 
1,9, 13,46 
1,11, 12, 16 
1,13, 14, 16 


1,9, 13, 16 
1,11, 12,16 
1, 13,14, 16 









Q 


OUTPUT 
TERMINAL 
Q 























TA 









MIN TYP 
- (SEE NOTE6) - 





MAX 


UNIT 
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PARAMETER 


- High-tevel 
input current 





ea] Low-level. | 
><. input current 
Wn . : Supply current 
AL! 
of Input capacitance 
act G 9) i {see Note 7) 
om: : Output impedance 
> ay ee: (see Note 8) 
“| 
mcr 
rm 
)) | 
NOTES: 6... 
7 
8 
[i] 
rr 







; er INITIAL — | VOLTAGE | 
TEST | CONDITIONS | AT INPUT 
FIGURE| (SEE UNDER. 
{| TABLE) [| 


The algebraic convention: where the most- 


positive limit is designated as maximum is. used 


“in this data sheet for logic voltage levels only, _ 
e.g., if —350 mV is asmaximum, the typical and © 


minimum limits are more-negative voltages. 


. Cin is measured using peak-current techniques. — 


A square-wave input pulse is applied, and the 


input current waveform is integrated with — 


respect to time to determine Z. Cj, = Q/V. 


» When a terminal is an input to more than one 


gate, multiply the value given by the number of 
gates to which this terminal is an input. 


- Constant-current. loads are used to determine 


the output impedance which is derived from 


the slope of a Vo vs Ig curve.» 


__ TEST CONDITIONS* 
-INPUT(S) | 


OTHER as : ve | 
INPUT : (OUTPUT | min. Typ Max 


TERMINALS - eee _ (SEE NOTE 6) 


TABLE lI—-INITIAL CONDITIONS. 


Several of the parameters require the application of conditions | 
which cause the outputs to assume definite.states prior to 


applying test conditions specified above. | 
INPUT TERMINALS®* . 


E Set1Qand20high, =| 
> | 401, 162, 201, and 202 low 








Reset 10 and 20 low, ; 
9,16 


101, 102, 201, and 202 high 


“Veep (pin 15) = GND, Vec (pin 3) = 1.32 v, VEE (pin 10) = —3.2 V.input and output terminals are open except as specified in these tables and in the d-c test figures. .. 


i> 
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SviivG © <¢ 


_ 4 es 


VSL 


£53 








oe TEST CONDITIONS* . 
INITIAL VOLTAGE OTHER . 
PARAMETER | TEST | CONDITIONS| AT INPUT eee INPUT Beal MIN- TYP MAX 
FIGURE (SEE TERMINALS (SEE NOTE 6) 
e | TABLE Il) | 


High-level input voltage _ 


Low-level input voltage 


High-level output voltage, 
register mode 


13, 14 4,5, 12, 16 
4,5,7,8 
4,5, 12, 14, 16 


Low-level output voltage, 
__ register ‘mode 


~J]— 
. . 

se) 
iG 


3g High-level output voltage, 
VOH  sterdge | 
ge mode 


1,4,5,13, 14, 16 


Low-level output voltage, 
storage mode 


-_ 
N 


"Low-level output voltage, 
set mode Ae 


a oe) 
N TN 


High-level output voltage, 
reset.mode . > 


_— 
NO 


onh | med —_— i= 





_ (Continued on page 13) _ 
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Z 
aa) 
° 
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m 
0 
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oe ; INITIAL “VOLTAGE 
PARAMETER | TEST | CONDITIONS AT INPUT 
FIGURE (SEE UNDER 
| TABLE 1) TEST 


High level 


| : 
IH input current 


Low-level 
input current: 


Supply current | 


Input capacitance 
(see Note 7) 
Output impedance 
(see Note 8) 


NOTES: 6. The algebraic convention where the most- 


positive limit is designated as maximum is used 
in this data sheet for logic voltage levels only, . 


e.g., if —350 mV is a maximum, the typical and 
minimum limits are more-negative voltages. 


7. Cin is measured using peak-current techniques... 
A square-wave input pulse. is applied, and the oS i 
input current waveform is. integrated with ._ 
respect to time to determine Q. Cin = A/V... 
When a terminal is an input to more than one. 
gate, multiply the value given-by the number of: 


gates to which this terminal is an input. 


8. Constant-current loads are used to determine 


the output impedance which is derived from 
the slope ofaVovslo curve. ee 


*Vep (pin 15) = GND, Vcc (pin 3)=—-1.3 V, Veg (pin 10) = —-3.2 V. Input and output terminals are open except as specified in these tables and in the d-c test figures, 


TEST CONDITIONS® 


HINPUT(S)| - | OUTPUT 
UNDER’ Eo. deanNALS. | TERMINAL 


MIN TYP 
_ (SEE NOTE 6) 


\1,4,5,7,9 
11, 12, 13, 14, 16. 


1,4,5,7,8 
7, 4,5, 7.8 
7 45-7.8 
14,5,7,8 
“4,5, 7,8,9 


11, ie ‘3 ae 16 
~ 1,4,7,8,9 
11,12, 13, 14, 16 | 





TABLE II-INITIAL CONDITIONS 


Several of the parameters require the application of conditions 
which cause the outputs to. assume definite. states prior to 
aan test conditions specified above. : 


‘INPUT TERMINALS* 
DESCRIPTION ae 


irrelevant” 


ce Set 10 and 20 low 
rats: ie Reset 10 and 20 high 
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_ Operating characteristics at specified free-air temperature 


““ tpt and/or tpLH tTHLand/ortTLH 
C. PROPAGATION TIMES—ns TRANSITION TIMES—ns | 


Ta=o°c | Tya=25°C Ta=75°C | Tya=0°C Ta = 25°C Ty = 75°C 





= 
= 
















ECL2540 (see Figure 2 and Table IV) a | Sete ee 
4 2.5 16 24 3.5 2.5 38 2 3.7 5.2 3.9 

ECL2541 (see Figure 3 and Table V) bs | | : | : | 
4 6.3 4.2 6.2 7.7 6.5 4.6 2 4.7 69 | 4.7 

4 2.3 4.2 ce 4.6 2.3 46 6.5 46 |. 

27 19 27 3.5 2.8 4.5 29 45 6 4.6. 2 
| 50 |. 60 34 59 85 A 46 7.0 86| 64 

4 ECL2542 (see Figure 3 and TableV1) : ee , : | 

a Register | 7.0 55 7.0 81] 7.1 AG 3.45 5.7 4.5 : 

| Register 4.5— 3.3 44 5.7 44 4.2 3°41 57 | 

1.7.2.7 3.1 46 3°45 5.7 46 | 

i eee 

54 |45 54 68 3.9 3 40 5] 4.0 | 







Register 














Register 
(Clock Controlled) 





Register 
(Gate Controlled) 






et 














‘| 




















5 
4 
50 





PARAMETER MEASUREMENT INFORMATION 





' TABLE IV—ECL2540 


. ; INPUT TERMINALS | | 
—____ , OUTPUT UNDER TEST 
DATA GENERATOR | -0.5V 

















PARAMETER MEASURED | 





Eee ee ee I ee 
Se eee) eee ee | | 
| EE BEES fe a ee ee ee ee ae 
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PARAM ETER y MEASUREMENT INFORMATION. 











ECL2540 
INPUT 
_ SEE 
NOTE 10 
: : © ‘ 
“DATA rae tas. | 
GENERATOR | $,,/ 1.32 
ane aa ; Pe e 
"SEE NOTE 9 . 
aes ste SEE NOTE 10 
Lael OUTPUT UNDER TEST Rael Alban 


ALL OUTPUTS © 
‘TERMINATED | 
{| SAME AS OUTPUT 

UNDER TEST | 






CLOCKC 
“PULSE 
GENERATOR 






SEE NOTE 9 








“CLOCK Cc’. J 7 ond _32V 
|. PULSE Fo 
|) GENERATOR 





SEE NOTE 9 


TEST CIRCUIT. 


pte 5 ns F © 5 ns—el +400 mV. 







~ DATA INPUT. 


—— ~~ +400 mv 














: 500 mV 
sow =07 01-4 lo | ay 
3 om ) +400 mV 
~ CLOCK C’ ie 
. a fy Nee a 500 mV 
rae ae |.—— > 10 ns ——el | oI tre A c 
tLHe pte. fete a ee eee v OBSERVED. 
ei seca cee , : ae aE NOH LEVEL 
— OUTPUTQ 7 ee 
| : Vou OBSERVED ) 
re Pode het = LEVEL 
toil | je oni} mm h-'PLH v.,, OBSERVED 
ae : OH LEVEL 
* OUTPUT Q. an 
an Pag tees 1 : Prete ae oy OBSERVED — 
tu Fe ee ee OLLEVEL 


VOLTAGE WAVEFORMS. 
_ FIGURE 2-ECL2540 PROPAGATION DELAY AND TRANSITION TIMES (WITH SKEW) 


NOTES: 9: Each generator hae a 60-2. output impedance. eo 
oo 10. The waveforms are monitored on an. oscilloscope with a rise time of less than< or equal to 350 ps. Either a high- impedance | 
probe. with an. input impedance of 100 kQ paralleled by 2 pF, or a 50-2 impedance system can be used, The. 50-2 resistor : 


os designated Ro is the oscilloscope input resistance: in the 50-2 system. or’ ‘a discrete resistor with a high- impedance probe. “ 
11. Cy. includes probe and fixture capacitance. A- -ganacitance of 50 PE: can. be used to approximate an a-c fan- out of 10. 
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PARAM ETER MEASUREM ENT INFORMATION 
TABLE V-ECL2541 
INPUT TERMINAL CONDITIONS 
PARAMETER 
MEASURED 


| 


REGISTER | 
(Clock Controlled) 


hh 


REGISTER 
(Gate Controlled) 


cade 


a = 
od ND 


SET TIME 


All other input 
| terminals open | 
RESET TIME . 


PARAMETER 
MEASURED 


REGISTER: 

(Clock Controlled) — ey ugg wae 
| | 5,12 | 

REGISTER fet 8,12 = 

(Gate Controlled) ne ; i | 

| | 


| [oe 
SETTIME = : at Bee es All other input | 2,6 _ 
CRESETTIME. | 5 | | | terminalsopen | 2,6 | L i, ; 
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PARAMETER MEASUREMENT INFORMATION 
ECL2541 AND ECL2542 | 


















Voc. 
1.32 V 
t) 
INPUTS OF OTHER ; saat - 
LATCH THAT ARE NOT OUTPUT UNDER TEST : 
COMMON WITH THE LATCH ] 727 
‘UNDER TEST ARE OPEN 
; Ch a ies 
SEE 500 
SEE [Ty CECL2541 NOTE 11 
NOTE __ OR 
2 ~ue 
ECL2642 1 __ | att outputs 
INPUT __ Lo TeRMINATED af =e 
SEE NOTE 10 SAME AS OUTPUT ss = 
NDER TEST 
PULSE | ee 
GENERATOR 
ce NOSE 90 
_ SEE NOTES 9 AND 12 
“INPUT | aa 
SEE | . 
NOTE 10 . as Vee 
PULSE i 
GENERATOR [-—@— 
NOR) fg 50 
Sane 
EE NOTES 9 AND 12 De oe : 
SEE NOTES 9 AND a TEST CIRCUIT 
le 20ns oe 
ea a ae ea ae ee ae +400 mV 









eee INPUT 
“PULSE GENERATOR NO. 1 


, : A 50 ns , eee ee 
sername os jo 2.22 0.2 ns eo 


- FOR REGISTER TIMES 





INPUT. 


PULSE GENERATOR NO. 2 aN 
: FOR SET/RESET TIMES = — = “- om eal +—_ amo em ame aos es —500 mV 
ee, > 10-ns re 
ve OBSERVED 
OHLEVEL. - 
OUTPUT 
_ WAVEFORMLH. 
OBSERVED 
OL LEVEL 
OBSERVED 
VOW LeveL 
OUTPUT 
WAVEFORM HL 
vy... OBSERVED 
~ “OL LEVEL 





VOLTAGE WAVE FORMS 
FIGURE 3-ECL2541 AND ECL2542 PROPAGATION DELAY AND TRANSITION TIMES 


NOTES: 9. Eachs generator has a 50- 2 output impedance. 
10. The waveforms are monitored on an Oscilloscope with a rise time ‘of less than or equal to 350 ps. Either a high- impedance probe 
with an input impedance. of 100 kQ paralleled by 2. pF, or a 50-92 impedance system can be used. The 50-82 resistor designated 
: Ro is the oscilloscope. input resistance in the 50-92 system or a discrete resistor with a high- impedance probe. | 
11. CL includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of. 10. 
12: ove Table Vv (ECL2641) or Table VI (ECL2542) for voltages to be applied to input terminals for each test. 
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-PARAMETER MEASUREMENT INFORMATIONT 
ECL2541. 
(See Note 13) 





> 


. Each input is tested separately. 

Any one of the following seven inputs: C, 1D, 
...1G,2D, 2G, R, and S. 

Cc. Other six inputs listed in note B that are not 


V, is applied to each input as specified in the elec- 


9 


trical characteristics table. 
under test. 


FIGURE 4-V,,, AND V,, | Fo ee FIGURE 5-1), 


‘T Arrows indicate actual direction of current flow. Current into'a terminal is-a positive value. 
NOTE 13: ECL2540 and ECL2542 are tested ina manner similar to that shown for ECL2541. 





x00 | | : TEXAS INSTRUM ENTS 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


SR SESET 


ee 


soy TER ee ec pee: 


Sie PRINS el Se (ee 








TYPES ECL2540 THRU ECL2542 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 





PARAMETER MEASUREMENT INFORMATIONT 
ECL2541 = 
(See Note 13) 





FIGURE 6-I,, . FIGURE 7—lag OR lee 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


| NOTE 13: ECL2540 and ECL2542 are tested in a manner similar to that shown for ECL2541. 
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mechanical data 


The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers, Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. | 


The plastic case is electrically nonconductive. 


16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 


Paes 


0.093 R NOM 
0.160 NOM 


‘O@O® @E OO® ‘NOTES: a. The true-position pin spacing is 0.100 between center- 
lines. Each pin centerline is located within 0.010 of its 
—_ 0.080 MAX (16 PLACES) true longitudinal position relative to pins 1 and 16. 


roo ann? hh ane b. All dimensions are in inches unless otherwise noted. 
0.200 MAX 
A = SEATING PLANE 
L. Fa ce a ie PLACES) 
0.075 


\« o.0n 40.003 Hite + 0.003 
032s ro PLACES) . {16 PLACES) 
0.025 
te ee + 0.020 


c : (4 PLACES) 2a SPACING 
(See Note a) 





terminal pasinanans 
Pin assignments are shown in the table below and 1 correspond to the logic clagams on pages 2 and 3. Outputs are 
denoted by 10, 10, 20, 20, 101, 102, 201, and 202. Inputs are denoted by C, C’, 1D, 2D, 1D1, 1D2, 2D1, 2D2, 1G, 
2G, 1G1, 1G2, 2G1, 2G2, S and R. The number preceding the letter denotes whether the input (or output) is part of 
the first or second latch. The number (if any) following the letter distinguishes inputs (or outputs) of the same latch 
from each other. 
Power is supplied via the Vcc: Veg. and VpBB terminals. 


Vere is a reference voltage. 


NC indicates no internal connection. 


PIN ASSIGNMENTS 


ECL2540 | 10 ~~ NC NC } Cc 1D Vpep NC 


ECL2541 101. Vee 102 26 | é | 2D 2G Veep R 
ECL2542 | 1 10 Vcc R fo ! 32 1D2 1G2 Vpg 1D1 








: PRINTED IN U.S.A 
Ti cannot assume any responsibility for any circuits shown 
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“Series 54S/AS 
- Circuits - eee 





‘Schottky TTL 
Previewing Three Series 548/748, 
MSI Functions. | 


SNS54S/74S181 Arithmetic/Logic Units. 


@ Fastest and most versatile IC adder 
@ 20 ns typical add time for 16 bit words 
 @ Performs all arithmetic /logic functions of a CPU 
| -@ Cascadable to N-bits | : 
® ‘Pin- for-pin functional Saivaieak of SNS4/74181 ALU 





'SNS4S/ 745194 Universal Bidirectional Shift-Registers 
| ® Industry’s first fully universal 100-MHz TTL shift registers 
Parallel broadside load 
Shift right | 
Shift left 
Inhibit clock (do nothing) 
@ Cascadable to N-bits | 
@ Designed specifically for performing all shift functions 
‘required of high-speed accumulators employing SN een 81 ALU’ S 


_ SNS4S/74S157 Quad 2-Input Multiplexers 


® Typical propagation delays of 2.25 ns per level at 13 mW per r gate 

@ May be used with SN74S181 and SN 748194 to implement — 
high-speed CPU accumulator : es 

® Selects bused data from one of two sources : 

@ Generates four functions of two variables (one variable is common) 


* Available Mid- 197 1 


For the Full Line of Series 54S/74S Schottky SSI, See Page 5 : 





SCHOTTKY $a SERIES 54S/74S_ 
TTL r "SCHOTTKY. ‘LAMPED'TRANSISTOR-T TRANSISTOR Loic 


FOR HIGH SPEED, HIGH PERFORMANCE DIGITAL SYSTEMS 





description 7 - 
Series 548/748 Schottky | TTL circuits are- 
implemented with full Schottky- barrier-diode 
clamping to achieve ultra- -high “speeds previously 
obtainable only with emitter-coupled logic, yet they 
retain the desirable features of, and are completely. 
compatible. with, most of the popular saturated logic 
circuits. Schottky TTL circuits currently offer the 
. best. speed- power pepelies of any high: epee logic. 
family. a oe ae 


SVZ/SVS S31IY3S 


3 Schottky- -barrier-diode. clamping prevents transistors 

_« from. achieving © classic. saturation — and thereby 

| : effectively eliminates - excess charge storage and 

subsequent recovery times. These recovery times 

" contribute significantly. to overall propagation delays - 
experienced with saturated digital-logic circuits. 


LZ6L ANVNYAS ‘VLPLLLZ S10 ‘ON NILA71NG 





‘Series. 548/748. circuits are. ‘completely. compatible with the Series 54/74, Series 5 54H/74H, od Series 54L/74L TTL # 

| logic families. Ease of use and compatibility with other TTL families result in flexibility. of choice within. the four on | . 

m ‘speed- power ranges offered (Series 54/74, Bee ‘SAL/74L, 54S/74s) to achieve. highly efficient system grading to —— 
specific performance requirements. _ 





ee Definitive specifications are provided for operating characteristics over the full military. temperature range of 58" © to oe 
1 25° C for Series O48 circuits and over the temperature range of O°C to 70° £ for Series 74S circuits. 


“features: 
. VERY- HIGH “SPEED, LOW-POWER OPERATION 


ce e eo -3-ns typical gate propagation delay time : | _ 
-19-mW- -per-gate power dissipation at 50% duty cycle: — ‘speed power areduct™ = ‘57 pd 
= 125- MHz typical J- K flip-flop maximum input clock freduency. (d-c coupled» 


pons EASE OF SYSTEM DESIGN 


e fully compatible with Series 54/74, 54H/74H, and BAL/7aL TTL (including MSU LSI), and most DIL 
8 Schottky- diode-clamped inputs simplify system design — : : 
_ terminated, controtled-impedance lines not normally required 
low output impedance: provides low a-c noise susceptability 
. drives highly capacitive loads 


7 IMPROVED CIRCUIT PERFORMANCE 


i @ switching times virtually insensitive to power supply and/or temperature variations 
_ @ power dissipation remains relatively low at operating frequencies up to 100 MHz_ 
_ @ Jp fan-out: 20 54S/74S loads at the high logic level . . 
ae - 10 54S/74S loads at the low logic level _ 
a Oe high d-c noise ig snarging typinally 1 volt. : 


CONTENTS ~ 


NAND ¢ Gates/Hex inverters. ; an 
NAND Gates/Hex Inverters v with Open. Collector Outputs pec ety ce 
AND Gates 9 


-Buffers/Line Drivers 

AND-OR- INVERT Gates . 

D-Type Edge-Triggered F lip- -Flops. 
{SK Evoe:Triguered F le- Eepe 





tintégrated Schottky- ‘Barrier diode- esa re ps eee : : a ee : é 
‘clamped transistor is patented by Texas Ine ST RU M ENTS cere ue BROT Gls ee 5-1 
Texas Instruments. U.S. Patent = INCORPORATED. Bee ee ee 
Number 3,463,975. el a POST. OFFICE BOX 5012, -« DALLAS, TEXAS 75222 cow a a ee get aed 


' SERIES: 54S/74S 
SCHOTTKY. -CLAMPED TRANSISTOR-TRANSISTOR. LoGic 








~ SE RIES 548/748 


_ FEATURING 3- -ns SPEED AND 20-mW-PER -GATE PERFORMANCE 
/ SMALL SCALE INTEGRATION (SS!) 





go ate ae ar ee OPERATING TEMPERATURE — PACKAGES” 
tactical: Co RANGE Dualins 
| eH fee 2G 55°C to 125°C = O° to. 70°C ~—sLine Flat’ PAGE 
NAND/NOR © GATES (Seg te ee oe eth 
Quadruple 2-Input Positive NAND Gates i - | ~- SN54S00 -. sn74soo dfs | NN WI] 54 
| Quadruple 2-Input Positive NAND Gates ae: = | 7 ae a lealeas d 
(with Open-Callector Gurpu ee kgs oa SN54S03 SN74S03 J 
Hex Inverters — . oo re ee aa SN54S04 SN74S04 PS | N] Ww] 5-4 | 
Hex Inverters (with Opane “Collector Output Le SN54S05 _$N74S05 Ls | NT WwW] 58 | 
Triple 3-Input Positive-NAND Gates | SN54S10 SsN74810. |J|N]W]54 | 
Triple 3-Input Positive-AND Gates: bee -SN54S11 SN74S11 1s | N | WI 5-10 | 
Triple 3-Input: Position-AND Gates . ie a. | 3 | | whales | 
(with Open- -Collector Output) - oes SN54S15 — §N74S15 __ J. 
- Dual 4-Input Positive-NAND Gates © 2°. 20. SN54S20 SN74S20 fs | N| WwW] 5-4 | 
Dual 4-Input Positive-NAND Gates — | — 
{with Open-Collector Output) ©. -SN54S22 » SN74S22 | acter glen 
Dual 4-Input Positive-NAND Buffers... . SN54S40 sN74s40 =| J | N] WI 5-12 | 
sem §—Dual 4-Input PositiveNAND Line Drivers... -SN54S140 _ SsN74s140 | J | N | WY] 5-12 | 
AND-OR-INVERT GATES . | | aa 
4-2-3-2-Input AND-OR- INVERT Gates. SN54S64__ SN74S64 fs | N [| Ww] 5-13 | 
4-2-3-2-Input AND-OR-INVERT Gates a | | Lali enea 
(with Open-Collector Output) SN54S65 SN74S65 J 
FLIP-FLOPS | : | 
Dual D-Type Edge-Triggered Flip-Flops — . ~ SN54S74 -SN74S74 | J YN] WY 5-15 | 
Dual J-K Negative Edge-Triggered Flip-Flops. Pha i ee alta lean 
(80 MHz) with Preset and Clear SN54S112..- SN 74S112 J 5-17 
Dual J-KK Negative Edge-Triggered. SUE ors deg wiper ei. eel tee | 
(80 MHz) with Preset : SN54S113 SN74S113. | uv | N 
Dual J-K Negative Edge-Triggered Fp Fipe = eg ee: Baresi. My t a 
(80 MHz) Common Clock and Common Clear -SN54S114 SN74S114 =| J | N 


*For outline drawings of all packages, see Section 1. 


The Schottky TTL Technology 


The Schottky-clamped transistor is produced utilizing — 


conventional diffusions. The base contact opening is 
extended beyond the base diffusion and over the — 
collector region. Metallization is deposited over both 
_the base and collector regions and simultaneously 
serves as the transistor base contact and the SBD - 
“anode contact. The collector n- -type material and the 
-.. metallization then form the metal-silicon SBD 


Isolation 


_ structure (refer to cross-section at right). 








—-PType Substrate _ 


Schottky Diode 


Collector, Contact 


Emitter Contact . 





Base Contact 
-_{Solation 


GuardRing 
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The Schottky TTL Technology (Continued) 


The SBD is connected in parallel to the base-collector junction of the normal TTL n- pl n transistor. As the SBD has a 
lower forward voltage than the base-collector junction, it clamps the transistor as base drive increases, diverting most 
excess base current from the base-collector junction, and prevents the transistor from. reaching classic saturation. Excess 
stored charge, which exists in usual transistor structures and which must be removed before 4 switching occurs, does not 
exist in the SBD- -clamped transistor. 


In addition to incorporation of the SBD into popirlar 54/74 TTL, the Series 54S/74S Schottky TTL fsrnily employs 
shallower diffusion and smatler geometries which lower internal capacitances and further reduces overall propagation 
delays. Elimination of sor meen simplifies processing and stabilizes switching speeds over the operating Pepe (ature 
range. | 


~~ 


absolute maximum ratings over operating fi free- -air temperature range (unless otherwise ‘oted) 


* Supply voltage, Vcc (see Note 1) pididt th ae gina yrs eet 5 Sg me ce, Mee Pe ae Bs pe Sa tag a pV 
Input Voltage (see Note 1) noe gs SR oy SR Ae Se ae SL EM © 

Interemitter voltage (see Note 2) nn Pik ne ee ee eae Pee ee Wen steer Ai] 

Output voltage (see Notes Tand3) . . 2... eas ae ae Meee a a ead a, Saree menses 2 ELM 

3 Operating free- -air temperature range: Series 54S Circuits Lee ae ee 55° C to 125°C 

ss : Series 74S Circuits 2... . Pea ae 80° O10. 70°C 

: ‘Storage temperature range # : ee a Cee a ee a ee ere ee . os =65°C to 150°C. 


NOTES: an Voltage values,’ cexcept interemitter voltage, are with vesneet to fewwork ground terminal. 
2. This i is the voltage between two emitters of a multiple-emitter transistor, ie 
3. This is the maximum: voltage which should be applied to any. PPEN: PEO HeCtOr GuiDut when it: is in ‘the off : state. 








‘recommended operating conditions | ae 
| SERIES 74S 


SERIES54S. | SER 
__ CIRCUITS _ 


CIRCUITS 













Supply voltage, Vee | 
Operating Heeat Fe petature TA 


unused. inputs of positive- -AN D/NAND gates 


For. optimum switching times and minimum ‘noise susceptibility; ‘unused: inputs of AND. or. ‘NAND gates should be 
maintained ata voltage. greater than 2.7 V, but not to exceed the absolute. maximum rating of 5.5 V. This eliminates 
the distributed capacitance . associated with the floating input emitter, bond wire, and package lead, and ensures that no 

degradation will occur in the propagation delay times. Some possible ways of handling input emitters are: ; 


a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between 2. u Vee 

and 3.5 V. | Pt et | : 

b. Connect unused inputs to: a sed input if maximum fan-out ef the driving dutput will not be: exceeded. ach | 
additional input presents a full load to the driving OutpUE at a high level voltage but adds no. 0 loading at a 

low-level voltage. — 

c. Connect unused inputs to Vcc thigugh a 1-kQ resistor so that if a transient which exceeds. the 5.5-V 
maximum ‘rating should occur, the impedance will be high enough to protect the meut One to 2 unused o 
inputs may be connected to each 1-kQ2 resistor. 


input-current requireme nts 


Input: current requirements. reflect worst- -case Vcc and ferfigerature conditions. Each ‘abut of the riultipte: emitter - ” 
-input transistors requires a maximum of 2 mA out of the input at a low logic level which is defined as 1 normalized — - 
load. Each input requires current into the input at a high logic level. This current is 50 uA maximum for each emitter. eae 
~ Currents into the input. terminals are specitied 2 as: positive values. | 


fan-out capability 


_ Fan-out (N). reflects the ability of an ‘output to supply current to a number of normalized loads. at. a high. logic. level 
and to sink current at the low logic level. At the high logic level, each standard output is capable of supplying current to |. 
‘drive 20 Series 54H, 74H, 54S, or 74S loads (NH = 20). Currents out of the output are specified as negative values. At - 

~ the low sa level, each standard output is capaile of sinking current from 10 Series o4H, TA, 548, or 748 loads ~ 
(NL= 10). : : eee Sty 
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CIRCUIT TYPES SN54S00, SN54S04, SN54S10, SN54S20, 
SN74S00, SN74S04, SN74S10, SN74S20. 
-POSITIVE-NAND GATES/HEX INVERTERS | 





Typical Propagation Time . . . 3nsatCL=15 pF | 7 
Typical Power Dissipation . . . 19 mW per Gate at 50% Duty Cycle 


JOR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 










SN54S00,SN74S00 'SN54S04, SN74S04 ~ §N54810, SN74S10 
QUADRUPLE 2-INPUT NAND GATES HEX INVERTERS TRIPLE 3-INPUT NAND GATES 


4A =4Y 38 3A ‘ YE 1Y 3C 3B. 3A 


. positive logic: | 


SN54S20, SN74S20 
DUAL 4-INPUT NAND GATES 


schematic (each gate) _ 


“Veo 2D 2G NC 28 2A. 2¥ 


' positive logic: | * 





NC - No internal connection 


recommended operating conditions 








~ 1 Supply voltage, Vcc | 





Normalized fan-out from each output, N 


[bow logictevel | 10 


~55_ WO Oe aie ter Oe sl 





Operating free-air temperature, T 






gi ee Pe 
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CIRCUIT TYPES SN54S00, SN54S04, SN54S10, SN54S20, 
SN74S00, SN74S04, SN74S10, SN74S20 
POSITIVE-NAND GATES/HEX INVERTERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| PARAMETER si«wt | TEST CONDITIONSt => | 







MIN TYP MAX [UNIT | 










< 






[Wee Win, y= 18 mA anne oes 


Vec=MIN, Vit = 0.8, Series 64S [26 34 | Vv 
Series 748 [2.7 34 | VI 









< 


Vin Low-level input voltage 


< 


Input clamp voltage — 





< 















lon =—1mA 
Vec=MiIN, 
lo. = 20mA 
Vcc = MAX, V,;=5.5V 
Vcc = MAX, VMp=2.7V 
Vcc = MAX, Vi =0.5V 


VOH High-level output voltage 















)< |< 


| Vip =2Y, | 
VoL Low-level output voltage ; 









3 
> 


Input current at maximum input voltage 









liH . High-level input current (each input) 


= 
5 






3 
> 





'y_. Low-level input current (each input) 











los : Short-circuit output current§ —10 


"Supply current, high-level output se 
ICCH (average pergate) == Vcc = MAX, All inputs at 0 V | 
_ Supply current, low-level output | — 
ICCL (average per gate) Vcc = MAX, | 





mA 





Allinputsat5V | 





25 3.4 
27. 234. 

ah 0.5 

emma are 

. | 0 

| | Eg 

40,0 0 

2.5 4 

5 9g 


tEor conditions shown: as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
tAIl typical values are at Voc = 5 V, Ta = 25 C. 





§ Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 


"switching characteristics, Veg = 5 V, Ta = 25°C, N = 10 


: 7 — , PARAMETER : 


tp_H Propagation delay time, low-to-high-level output 









MIN TYP MAX | UNIT 


ns 










TEST CONDITIONS 
CL = 15 pF, Ry = 2802 
Cy. =50pF, Ry = 280 2 





















: 





CL = 15 pF, 


CL=50pF, RL =2802 





tPHL Propagation delay time, high-to-low-level output 


I switching characteristic measurements are made utilizing the same test circuits as illustrated for Darlington outputs in Figure 74 of the Series 
54H/74H section. The inverting-output waveform is applicable for these three circuits. In lieu of Notes.1 through 4, the following notes are 
applicable: . 


NOTES: A. The puise generator has the following characteristics: Vin(4)=3 V, Vin(0) . OV,t1=to= 2.5 ns, PRR = MHz, duty cycle = 50%, 
. and Zoyt © 50 Q. . 7 
B. Inputs not under test are at 2.7 V. 
Cc. Cy includes probe and jig capacitance. 
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CIRCUIT TYPES SN54S00, ‘SN54S04, SN54S10, SN54S20, 


-$N74S00, SN74S04, SN74S10, SN74S20 


POSITIVE- NAND GATES/HEX INVERTERS 


TYPICAL CHARACTERISTICS" 


Ont! VOLTAGE 
vs 
INPUT VOLTAGE 


Vo—Output Voltage—V 


Se Vea eee 
| SRsaat tae : 
| Hea 


mee REE OAT CATE 


ea SRR Roem 
0 i 04 06 08 10 12 14 16 18 2.0 
Vi—Input Voltage—V 


FIGURE 1 





INPUT CUR RENT 
vs 
INPUT VOLTAGE: 


1j—Input Current—mA 





FREE 
‘ll 


Vj—Input Voltage—V. 


FIGURE 3 


~HIGH- LEVEL OUTPUT VOLTAGE 
vs 
a: HIGH-LEVEL OUTPUT CURRENT 


VoH~—High-Level Output Voltage—V 





0 -10 -20 —30 
fol = Migh-Leye) Ou tput Cu 





ent—mA 


FIGURE 5 


tData ford temperatures below 0°C and above 70°C is s applicable. to Series 54S circuits only, 


INPUT-CLAMPING-DIODE 
FORWARD VOLTAGE 
a 
FREE-AIR TEMPE RATURE 


TTT pe 










5 
Ta—Free-Air Temperature—.C 


FIGURE 2... 


LOW-LEVEL OUTPUT VOLTAGE 
vs : 


LOW-LEVEL OUTPUT CURRENT 
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CIRCUIT TYPES SN54S00, SN54S04, SN54S10, SN54S20, 
SN74S00, SN74S04, SN74S10, SN74S20 
- POSITIVE-NAND GATES/HEX INVERTERS 


TYPICAL CHARACTERISTICS! | 
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t Data for temperatures below O°C and above 70°C is applicable to Series 54S circuits only. : 





TEXAS INsTRUM ENTS | 


ORPORAT 
POST OFFICE BOX. 5012, e DALLAS, TEXAS 75222 


CIRCUIT TYPES SN54S03, SN54S05, SN54S22, ts 
SN74S03, SN74S05,SN74S22000——t™ 
POSITIVE-NAND GATES/HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 





Typical Propagation Time . . . SnsatC_ = 15 pF - 
Typical Power Dissipation . . . 17 mW per Gate at 50% Duty Cycle 


JOR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 










SN54S03, SN74S03 
QUADRUPLE 2-INPUT NAND GATES 






_ SN54S05, SN74S05. 
HEX INVERTERS 


4B _ 6A 6Y 5A 5Y | 4A 







Vcc. 





4Q AY 





3B 3A 3Y 





_ §N54S22, SN74S22 
DUAL 4-INPUT NAND GATES 
Veco 2D 2C NC 2B 


© Vcc 


, OUTPUT 
Y 





positive logic: Component values shown are nominal. 
NC—No internal connection — 





53 — TEXAS INSTRUMENTS 
; " : ‘ INCORPORATED : 


POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 _ 


CIRCUIT TYPES. SN54S03, SN54S05, SN54S22, 
SN74S03, SN74S05, SN74S22 
POSITIVE. NAND GATES/HEX INVERTERS WITH OPEN- COLLECTOR OUTPUTS 





recommended operating conditions — 


SN54S03, SN54S05,/SN74S03, SN74S05, 
SN54S22. | SS SN74S22 


MIN NOM MAX MIN NOM MAX 


“Supply voltege, Vee ee | 7 | 8514.75 8 5.28 
~ Normalized fan- out from any output, N | . 





Operating free- -air temperature, TA 


electrical characteristics over r recommended operating free-air temperature range (u nless otherwise noted) 


PARAMETER . TEST CONDITIONST ae “MIN vee MAX {UNIT 


Vcc= MIN, Vit = 08 V, 
VOH=5.5V 










Vi ae Tnput elaine = 

















IOH “High level output current 







VOL Low-level output voltage 
| oy) 0 Input current at maximum input voltage 

ate 
He Low-level input current (each input) 





~ High-level input current (each input) 











All inputs at OV” 
All inputs at 5 V 









: ICCH | _ Supply current, high-level output (average per gate) 





icc Supply current, low- -level output (average per gate) 


tEor conditions shown as MIN or MAX, use the Bppropriate value specified under recommended apersting conditions for the applicable device 


‘type. 3 
tall typical values « are at Nec® 5V,TA=25 C. 


switching characteristics, Vcc =5V,TA=25°C,N=10 | | | | | | 
PARAMETER s __- TEST CONDITIONS { . 7 
| | Sb Cp SAB pF, Re = 280.8 oe : 
Cy. = 50 pF, Ry = 280 Q 
CL=15pF, RL = 2802 
CL=50pF, Ry, = 2802 


tPLH Propagation delay time, low-to-high-level output 





tPHL. Propagation delay time, high-to-low-level output . 


qs Switching characteristic measurements are made utilizing the same test circuit as illustrated for open- “collector outputs in Figure 7 74 of ‘the ue 
Series 54H/74H. section. The inverting-output waveform is: ncetaaane for these circuits. In lieu: of Notes 1 through 4, the Following: notes are 
a applicable: ” ee ee 
NOTES: A. The pulse. generator has the following characteristics: Vin(1) = 3 V, Vin(o) = =OVEt, = =. tg = 2. 5 ns, PRR = 1 MHz, yputy cycles = 
50%, and Zout ~ 502. 
“8. Inputs not under test are at 2.7 V. 


Cc... Ci_ includes probe and jig capacitance. : 





TEXAS INSTRUMENTS a eee 
: INCORPORATED: : ‘ : : ae 


CIRCUIT TYPES SN54S11, SN54S15, SN74SI1, SN74S15__ 
TRIPLE 3-INPUT POSITIVE-AND GATES 





JOR N DUAL-IN-LINE OR — 
W FLAT PACKAGE (TOP VIEW) 


SN54811, SN74S11 ACTIVE PULL-UP 


° Typical Propagation Time . . .«. SnsatCy_ = 15 pF 
e Typical Power Dissipation . . . 32 mW per Gate 
at 50% Duty Cycle . 


-_ §N54S15, SN74S15 OPEN-COLLECTOR 
e Typical Propagation Time . . . 6nsat Ci = 15 pF 


e Typical Power Dissipation . . . 29 mW per Gate 
at50% Duty Cycle > 


1A 


positive logic: Y=ABC .. 





recommended maximum fan-out from each output c 
: | “ oe) -§N54S11 SN54S15 
, | _ $N74S11 SN74S15 © 
‘Loads at a high logic level be Meat, cath Sete ‘ag es (RE “wi ne on oA A, eee tee ces “ess ee : 
Loads at alow logiclevel © 2. 6 ee ee ee ee 10 10 


electrical characteristics over operating free-air temperature range (unless otherwise noted) — 

SN54S11 SN54S15 
| PARAMETER | SN74S11 . §N74815 | UNIT 
| a MIN TYPEMAX|MIN TYPEMAX| 

























TEST-CONDITIONS ¢ 










Peer ees ere 


—1. 
| 7 sN74s11| 2.7 34 Pen ee 
| er ce es ae 250 
7 mos . VOH =5.5V 
: | ‘| Vec=MIN, Vip =O08V, — 
VoL Low-level output voltage be iy ‘ V 
. lo. = 20 mA 
ly Input current at maximum input voltage Vcc =MAX, V;=5.5V ae a ae 
li, High-level input current (each input) Vcc =MAX, V)=2.7V_ a: ) ee 
lL Low-level input current (each input) Vcc =MAX, V;=0.5V a] ee 



















~|VoOH_ High-level output voltage 








1IOH High-level output current uA 





los Short-circuit output current§ | Vec = MAX —40 —100} sm 
Vcc = MAX, All inputs at 5 V bo 45.8. wey : 


Vcc = MAX,... All inputs at 0 V 


1ecH Supply current, high-level output (average per gate) 


lcct. Supply current, low-level output (average per gate). 






TtFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable series 
on the second page of this section. = sy Othe . 
tau typical values are at Voc = 5 V, Ta = 25° Cc. 


§ Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
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INCORPORATED - 


_ CIRCUIT TYPES SN54S11, SN54S15, SN74SI1, SN74S15 
TRIPLE 3-INPUT POSITIVE-AND GATES 





switching characteristics, Vcc = 5 V, Ta = 25°C, N= 10 















PARAMETER TEST CONDITIONS! 






SN54S11 | = SN54S15_— 
ersieer Alama [2s as 7/25 65 85 | m | 
(oc =sonr, Ream fe |B 

CL = =, = 28 TT. Eee 
= , RL = 7 









tPLH Propagation delay time, low-to-high-level output 






5 : 
=15pF, RL = 2802 2.5 Oo 120125 6 9 s 


tPHL Propagation delay time, high-to-low-level output 


{Switching characteristic measurements are made utilizing the same test circuits as illustrated in Figure 74 of the Series 54H/74H section. The 
noninverting-output waveform is applicable for these circuits. In lieu of Notes 1 through 4, the following notes are applicable: . 
NOTES: A. The pulse generator has the following characteristics: Vintt) = 3 V, Vin(o) = 9 V, ty = tg = 2.5 ns, PRR = 1 MHz, duty 

cycle = 50%, and Zoey ~ 50 92. : 
B. Inputs not under test are at 2.7 V. 
C. Cy, includes probe and jig capacitance. - 


schematic (each gate ee 


8 mee Voc | 






Loe  , SNS4SI1,sN74s11 ft 

28k2 : ONLY © SOU 

I 

‘2 

Cie 

: A 

f 

ee ANPUTS oe oe : L 2 
ee ——0 OUTPUT 

B aes 


0 GND 


Component values shown are nominal. 





INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 — 


TEXAS INSTRUM ENTS ae 





CIRCUIT TYPES SN54S40, SN54S140, SN74S40, SN74S140 
DUAL 4-INPUT POSITIVE-NAND BUFFERS/LINE DRIVERS. 





Typical Propagation Time . . . 4nsatCy, =50pF 


schematic (each gate) © J OR N DUAL-IN-LINE OR 


2 Vee 2 -. WELAT PACKAGE (TOP VIEW) 






INPUT 





recommended maximum fan-out from each output 


: NC - No internal connection 
Loads‘atahighlogic level’ 4.40 £4 ome oe fe So Ree EG a ee oe ee a Be OO 
Load at alow logic level 2. 1 1 1 1 we ee ew ee ee BO 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


. PARAMETER TEST CONDITIONS Tt | MIN TYP+MAX 














































VOH High-level output voltage 











ViH High-level input voltage etna tt okie ook a eee! 2 . 
Vit Low-level input voltage . ee eee, 0.8 
Vj Input clamp voitage Vcc =MIN,  t)=—-18mA —1.2 | 
Vec=MIN, Vi =O.8V, | 
Vcc = MIN; V; = 0.5 V, SN54S140 
Be lo. =60 mA 
Voo= MAX, Vj=55V 
Ti, Low-level input current eachinpua) «dec =MAX, Wy=08V | | mA 
[los Shore-circuit outputeurrent’ ———SSS«d cc MAX SS SSC«* 8S mA 
iccH Supply current, high-level output (average per gate) | Voc=MAX, AllinputsatOV [| __S__9| ma | 
TFor conditions shown a MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable series 
on the second page of this section. Fae > 


+ AI typical values are at Vec=5V, Ta = 25°C. : 
§ Not more than one output should be shorted at ‘a time, and. duration of the short-circuit test should not exceed 100 milliseconds. 


switching characteristics, Vcc = 5 V, Ta = 25°C, N =30 


[oer scope ap easa 
Te eer sea 











tpi Propagation delay time, low-to-high-level output 


tpH~_ Propagation delay time, high-to-low-level output 






{switching characteristic measurements are made utilizing the same test.circuits as illustrated for Darlington outputs in Figure 74 of the Series 

54H/74H section. The inverting waveform is applicable for these circuits, In lieu of Notes 1 through 4, the following notes are applicable: 

NOTES: A, The pulse generator has the following characteristics: Vjn(1)=3V, Vin(o) =O V, ty = to = 2.5 ns, PRR =1 MHz, duty 
cycle = 50%, and Zou; ~ 5022. 

B. Inputs not under test are at 2.7 V. 

Cc. Cy includes probe and jig capacitance. 
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GFFICE BOX 


T 


POS 


CIRCUIT TYPES SN54S64, SN54S65, SN74S64, SN74S65 
4-2-3-2-INPUT AND-OR-INVERT GATES 





JOR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 


SN54S64, SN74S64 ACTIVE PULL-UP 


e Typical Propagation Time . . . 3.5ns 
at CL = 15 pF 


@ Typical Power Dissipation . . . 39 mW 
_ at 50% Duty Cycle» 
SN54S65, SN74S65 OPEN-COLLECTOR - 
© Typical Propagation Time . . . 5ns 
atCL = 15 pF | | Daa ee 
@ Typical Power Dissipation . . . 36mW 
at 50% Duty Cycle 





positive logic: ABCD +EF +GHI+JK 


recommended maximum fan-out from each output oo | 
2 SN54S64 SN54S65 


7 | by Feels eet | tree, __SN74S64 SN74S65 , 
Loads at a high logic level ica eliras Gt ues dete cade a. pee gate Me Sa hal Pn Meare ae ax oe eG) i.” 


Loads at alow logic level: 220° 2 9s iy ey ata oe ate ae ps atte Bee a 10-9 10% 






electrical characteristics over operating free-air temperature range (unless otherwise noted) i 


- SN54S64 - SN54S65 
es es ae ee | MIN. Typ# MAX [MIN TYP? MAX 
=1.2 
















PARAMETER TEST CONDITIONS - 











- High-level. input voltage 





~ Low-level input voltage . 





‘Input clamp voltage.” 











MI =0.8 V, , “ _ : - ‘ é 


Vec=MIN, Vip =08V, 


Reere 
Pees OB Es oe OB) V 
ee cy 


VoOH High-level output voltage 











High-level output current 











: VoH =5.5V 
1 Vec= MIN, 













Vit =2V, 









Vv, Low-level out it volta e ; 
OL ee 3 16, =20mA 


-Ti__Input current at maximum inputvortage | Voc=MAX, Vj=55V__ 
He Low-level input current (each input) £ Vcc = MAX, Vp S05. ep oe 2 
[ios Shortcieuitoutputeurrent’§ «| Voc = MAX 











ICCH. Supply current, high-level output. Vcc = MAX, See Note 1 | 
ICCL. Supply current, low-level output | Vcc =MAX, SeeNote2 _ i BO: 16 


tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable Series 
on the second page of this section. 
FAII typical values are at Voc = 5 V, Ta = 25°C. 
~§ Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTES: 1. lec} is measured with all inputs grounded, and the outputs open. ee 


2. IccL. is measured with all inputs of one gate at 5 V, the remaining inputs grounded, and the outputs open. 





TEXAS INSTRUMENTS —>~ er 513 
"INCORPORATED | | | : | 7 


CIRCUIT TYPES SN54S64, SN54S65, SN74S64, SN74S65_ 


4-2-3-2-INPUT AND-OR-INVERT GATES 





switching characteristics, Vcc = 5 V, TA = 25°C, N = 10 






SN54S64 -SN54S65 
 SN74S64 | —SN74s65 | 
MIN TYP_MAX [MIN TYP _MAX| 
ae ee ee 


2 35 55 | 2 55 85 



















PARAMETER TEST CONDITIONS 4 








Cy =15pF, R_ =2802 
CL =50pF, Ry = 2802 


Ci =15pF, RL =2802 
Cy =50pF, Ry = 2802 







tPLH Propagation delay time, low-to-high-level output 






TPHL Propagation delay time, high-to-low-level output 


WU sSwitching characteristic measurements are made utilizing the same test circuits as illustrated in Figure 74 of the Series 54H/74H section. The 
inverting-output waveform is applicable for these circuits. In lieu of Notes 1 through 4, the following notes are applicable: 
NOTES: A. The pulse generator has ihe following characteristics: Vjn(4) = 3 Vv, Vin(o) = OV, ty = to = 2.5 ns, PRR = 1 MHz, duty 
cycle = 50%, and Zoyz © 50 2. | 7 = : | 
B. Input pulse is applied to one input of one AND section, 2.7 V is applied to all unused inputs of that AND section, and all inputs 
of unused AND sections are grounded, 
C. Cy includes probe and jig capacitance, 
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schematic 
°Vcc 


SN54S64, | 
SN74S864 |. 
ONLY | 


| 
| 
| 
aie 


oye INPUTS: oer sie 
(pal. Me Me a eh EE OUTPUT 


Y 


INPUTS < 


: : CAE d es 





mm 





© GND 


- Component values shown are nominal. 
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j poe See oe ie oe FeMRE Gases 


CIRCUIT TYPES SN54S74, SN74S74 


DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 





Typical Maximum Input Clock Frequency . . . 90MHz 
Typical Power Dissipation . . . 75 mW per AUD: Flop 


aes | ae | ‘TRUTH TABLE oe ‘JOR N DUAL. IN-LINE OR 
functional:-block diagram (each flip-flop) = | (Each Flip-Flop) __W FLAT PACKAGE (TOP VIEW) 


th+1 | 


INPUT | OUTPUT 
Dp |a a 


2: i 
Vee CLEAR 20°. cade ‘PRESET 20. 


PRESET © 





. H = high level, L = low level 


9Q NOTES: A. ty, = bit time — . 
before clock pulse 

B. th44 = bit time 
after clock pulse 





positive logic: 
Low input to preset sets: Qto high level 
Low input to clear resets Q to low level 


Preset and clear. are independent of clock 





description 


These  PORGIITRIC. dual ‘rite triggered flip- -flops utilize eeGALS TTL circuitry to edie. very- high: spice D-type . 


flip-flops. a flip-flop has individual clear and preset inputs, and also complementary Q and a eu 


Information at input D is transferred to the O outprit on the ath -going edge of Bb hock pulse. Clock triggering 


occurs at a voltage level of the clock pulse and is not directly related to the transition time of te positive- going pulse. 
When the clock input is at either the high or low level, the D- ee signal has no effect. 


“These circuits are fully compatible for use with most TTL or DTL circuits. A full fan-out. to 10 normalized 
—. Series 54S/74S loads is available from each of the.outputs at a low logic level. At a high logic level, a fan-out of 20 is 





~ available. to facilitate tying unused» inputs to used inputs. Maximum clock frequency is 75: ‘megahertz, with a atypical a? 


| power dissipation of 75 milliwatts per flip-flop. 


The SN54S74 is characterized for operation over the full military temperature range of —55° C to 128° ¢; ‘the SN74S74 
is characterized for POpSr ATION from 0°C to 70° C. 


recommended operating conditions 


| snsas7a. | ~—sSN74s74_— 
MIN NOM MAX| MIN NOM MAX 


Supply voltage, Vcc © us . 4.5 5.5. | 4.75 5.25 es 


_| Normalized fan-out from each output, N ike — —_—— ———-—— 
fo oh he: 2 J & | LOW: logic level = ofl } Sere) 
- Clock frequency, folock . : 


_ Width of clock pulse, tw(clock) . ‘ . - 
~ Width of preset pulse, tw(preset) ; at 
- Width of clear pulse, tw(clear) 


| ae : High: -level data 
._ | Input setup time, 
setup oe Low- level data 


Input hold time, thoid | 


Operating free-air temperature, Ta 





PRELIMINARY DATA SHEET; 
Supplementary data will be . Texas | SERUM M ENTS — 
cies . . aul oe . POST OFFICE BOX 5012 e« DALLAS,, TEXAS 75222: 


CIRCUIT TYPES SN54S74, SN74S74. 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


ee ee PARAMETER TEST CONDITIONST. : . 













MIN TYPE MAX | 





< 





IN 
2 
Vit Low-level input voltage - Betaas Se 
[Mi Taput clamp voltage ———SSSSCS~S~*~dtC‘ MN, TMA 
a Tt | oy Vec=MIN, Vip =2V, | 2.5 
~VOH High-level Output voltage : a7. 
—40 


3.4 
30 


< 












E 


< 















VoL Low-level output voltage of . 
iy Input current at maximum input voltage. a 


li High-level input current 







Pak oe Stee a 
ee ee) 
Pine 










Clock or Preset 


ly, Low-level input current mA 
los  Short-circuit output current § Vcc = MAX = mA 





Icc Supply current | Vcc = MAX, See Note 1 a ee 





T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. See Figures 1 through 5 of the Series 54H/74H section for test circuits. ' : 


Tall typical values.are at Vec=5V, Tapa = 25°C. | ; | es 
§ Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTE 1: Iocis measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V. 


switching characteristics, Vcc = 5 V, TA = 25°C, N = 10 


| ~ PARAMETER | ' TEST CONDITIONS | MIN TYP MAX| UNIT 
| fmax Maximum clock frequency . a —s | a | | ane 


Propagation delay time, !ow-to-high- 
























t ? 
PLA level output, from clear or preset 












__ Propagation delay time, high-to-low- 
tPHL 


CL =15pF, Ry = 2802 
' level output, from clear or preset 






Propagation delay time, low-to-high- 
tPLH 






level output, from clock 
_ Propagation delay time, high-to-low- 


PHL level output, from clock 


{switching characteristic measurements are made utilizing the same test circuits as illustrated in Figures S 7, and 8 ‘of the Series 54H/74H sec- 
tion, except that the input pulse rise and fall times (shown as < 7 ns) are < 2.5 ns, Information in the notes of these figures is applicable ex- 


cept as follows: 


> In Figures 7 and 8: tw(clock) = 10 ns. . 
In Figure 7: teetup = 8 ns and ty = 30 ns. 
In Figure 8: tgetup = 8 ns and ty, = 30 ns. 





INCORPORATED. : 
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Rae PRELIMINARY DATA SHEET: oo Ec a SCT DIIAA a 
5-16 Supplementary data will be — TEXAS IN STRUMENTS 
published at a later date. | 3 


CIRCUIT TYPES SN54S112, SN74S112 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 





JOR N DUAL-IN-LINE OR 


e Typical Maximum Input Clock | W FLAT PACKAGE (TOP VIEW) 
Frequency ... 125 MHz ? a : 
1 CLEAR 2 . 
Vv 2J PRESET 20 
e Fully D-C Coupled creer : 


_@ Typical Power Dissipation . .. 75 mW per 
Flip-Flop 3 


~ TRUTH TABLE 


J 1 rom 20 Ba 
PRESET = 





positive logic: Low input to preset sets QO to high level. 
Ee ree . . i ne Low input to clear resets Q to low level. 
oss NOTES: A.-t, = Bit time before clock pulse. 


Clear and preset are independent of clock. 
B. tyh44 = Bit time after clock pulse. 





description 


These monolithic dual J-K flip- flops feature individual J, K, ‘clock, and asynchronous preset and clear ‘inputs to ‘each 

flip-flop. When the clock goes high, the inputs are enableq and data will be accepted. The logic level of the J and K 

inputs may be allowed to change when the clock pulse is high and the bistable will perform according to the truth table ~ 

as long as minimum setup and hold times are observed. Input data is transferred to the outputs on the negative-going 
. edge of the clock ia | : : 


recommended operating conditions. a 


‘Supply voltage, Vee... i. - , 
: Normalized fan-out from each output, N 


. input clock Frequency, folock 
Width of clock pulse, tw(clock) 
~ Width of preset pulse, twipreset) 
- Width of clear pulse, tyy(clear) 
‘Input setup time, tsetup (see Note 1) | 
o dnput hold time,;thoig (see Note 2) 
Operating free-air temperature, Tp 





NOTES: 1. ‘Setup time. is the interval immediately preceding the negative-going edge of the clock pulse: during which interval the data 'to be 
ie recognized must be maintained at the input to ensure its recognition. 
2. Hold time is the interval. immediately following the negative-going edge of the clock pulse sana. which interval the data to be 
recognized must be maintained at the input to ensure its continued recognition. 





TEXAS, INSTRUMENTS re ae 
INCORPORATED : ; 


CIRCUIT TYPES SN54S112, SN74S112 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 





electrical characteristics over recommended slidable free-air temperature range we otherwise need) 


PARAMETER 
ea ee 


Vcc= MIN, ViIH =2V, 
Vit = 0.8 V, 1IoH =—i1 mA 
Vcc = MIN, ViH=2V, 
| Mp = O08 V, lo. = 20mA 
Input current at maximum | input voltage Vcc = MAX, V; =5.5V 
| ~~ Veco =MAX, 
tyH High-level input current . 
| weezy 
IjL Low-level input current oi ? 
| | = 


VOH High-level output voltage 


VoL Low-level output voltage . 


los Short-circuit output current 
Icc Supply current 





tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

FAN typical values are at Vec=5V, Ta = 25°C. 

8 Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second: 

NOTE 2 loc is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V. 


switching characteristics, Vcc = 5 V, TA = 25°C, N = 10 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
- fmax Maximum clock frequency | | - : - ere . a MHz 


Propagation delay time, low-to-high- 
level output, from clear or preset 


Propagation delay time, high-to-low- 


tPHL Cy = 15 pF, ~~ Re = 280 Q 


level output, from clear or preset 
Propagation delay time, low-to-high- 

_ level output, from clock 
Propagation delay time, high-to-low- 
ievel output, fom clock 





‘(Switching characteristic measurements : are made utilizing the same test circuits as illustrated for Darlington outputs. in Figures 7 and: 78 of 
the Series 54H/74H section. Information in the notes of these figures pertaining to the SN74H 108 is applicable for. the SN748112, except 
1 = to = 2. 5 ns for all input pulse characteristics and the steady-state J and K input voltages are 2. 7 V instead of 2. 4. Vv. 
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CIRCUIT TYPES SN54S112, SN74S112 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 





functional block diagram (each flip-flop) 






a0 
CLEARO— C) PRESET 
JSOo-—-— tae nia ae OK 





CLEARO —o PRESET 


YW -.- Voc bus ee 
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CIRCUIT TYPES SN54S112, SN74S112 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 





HIGH-LEVEL OUTPUT VOLTAGE 
vs 


VoH—High-Level Output Voitage—V 





-20 -30 -40 -50 -60 -70 -80 
lOH—High-Level Output Current—mA — - 


FIGURE 1 


0 —10 


INPUT CURRENT 
vs 
INPUT VOLTAGE 


ij-Input Current—mA 





V ,—input Voltage—V 


FIGURE 3 


AVERAGE PROPAGATION DELAY TIME, 
CLOCK TO OUTPUT 


— Average Propagation Delay Time—ns 


2 





tPLH + tPHL 





25 50 
Ta—Free-Air Ternperature—"C 


~75 -50 ~25 0 75 100 125 


FIGURE 5 





— Average Propagation Delay Time—ns 


T Data for temperatures below O0°C and above 70 C is applicable to Séries 54S circuits only. 


TYPICAL CHARACTERISTICS Tt 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
LOW-LEVEL OUTPUT CURRENT 


Vo_—Low-Level Output Voltage—V 





19o.—Low-Level Output Current—mA 


FIGURE 2 


HIGH-LEVEL INPUT CURRENT 
vs 
FREE-AIR TEMPERATURE 





Vcc = 
Vi = 


No 





z ni 


ee eee 
|e 
| 
0 Ea ae a 
| fox | ot 
= 
pee 2.4 = | 
eP 2s 
= 20 =] 
: a 
aa 1.6 
<= 
é a er a ae ae ee 
+ 1.2 
A ale anlccale colon lee Mee 
i eas ee 
os eg (Ce ca ee 
re) Bate 
35 





50 75 100 125 
a—Free-Air Temperature—C 


I 
~s 
o 

| 
qn 
.—) 

| 
N 
o 
° 


FIGURE 4 


AVERAGE PROPAGATION DELAY TIME, 
CLOCK TO OUTPUT : 
oc es 
LOAD CAPACITANCE 


2. 





tPLH + tPHL 





75 100 125 i180 175. 200 
Cy.—Load Capacitance—pF _ 


FIGURE 6 
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CIRCUIT TYPES SN54S113, SN54S114, SN74S113, SN74S114 


DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 





Typical Maximum Input Clock Frequency . » . 125 MHz 
Typical Power Dissipation . . . 75 mW per Flip-Flop 


TRUTH TABLE | | we J OR N DUAL-IN-LINE OR 
| W FLAT PACKAGE (TOP VIEW) 
~ §N548113,SN74S113. 
DUAL PRESETTABLE FLIP-FLOPS | 
2 : 2 
Voc CLOCK 2K _2J PRESET 20 





NOTES: A, t, = Bit time before clock pulse. 
B. th44 = Bit time after clock pulse. 


functional block diagram (each flip-flop) 


‘Reo eaten 8 Ge ee rasa Wapare bef positive logic: 

joer ee ee -_ | a ee. Low input to preset sets Q to high. level 

A one | Pad Zea ee eo g Preset is independent of clock ? ae 

aa SS Tipe seep eer meme yreee eee, ore ee | _— ; in : Souen 

a cLOck wes oo 

SN548114, SN74S114 
oe Ce ee a | DUAL FLIP-FLOPS WITH 
escription | COMMON CLOCK AND CLEAR 
~The SN54S113 and SN74S113. offer individual J, K, in (PRE GEOGK 2K 21 PRESET 20, 20 


preset, and clock inputs. The SN54S114 and 
SN748114 offer common clock and common clear: 
inputs and individual J, K; and preset inputs. — 


These moholithic dual flip-flops are designed so that 
when the clock goes high, the inputs are enabled and. 
data will be accepted. The logic level of the J and K 
inputs may be allowed to change when the clock — | piers Fee 

pulse is high and the bistable will perform according Ce Da enc PRESER 
to the truth table as long as minimum setup times are wa ~ positive logic: : 
-observéd. Input data is transferred to the outputs on _ Low input to preset sets Q to high level : 

ae : ; . . Low input to clear resets Q to tow level 

the negative-going edge of the clock pulse. Preset “and cleat ard independent af clock «4c: 
recommended operating conditions 


es SC ee SN54S8113——| : SN74S113 | 
a _SN54S114_ = Ee ( SNTES 14 












TRF TE ARTE OE ARE TS ARAN AEE AE RE ETT 


“Supply v voltage, = Vee 
. a. ie | High logic level 
Normalized fan- out from each’ output, N" 

; Low logic level 


| Taput clock fi frequency, Telok 
Width of clock pulse, Ale tock) 

| “Width of preset | pulse, twipreset)_ Bae 

Width of clear pulse, tw(cidar) oa SN54S114, SN745114) 

[input setup time, tetup a | 


| 


| Input hold time, t thoid _ 


IC 








Operating f free: -air temperature, TA | ae 
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CIRCUIT TYPES SN54S113, SN54S114, SN74S113, SN74S114 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| nd Pooks SN545113...=~«|~SCOSN4S114.—s«|” 
PARAMETER TEST CONDITIONSt SN74S113 SN74S114 UNIT 


MIN TYP# MAX. MIN TYP MAX 


















Vi High-level input voltage 
Vit Low-level input voltage 


V;__Inputclamp voltage “| Vec=MIN, 1) =—18mA 
ee a eee Vcc = MIN, 
CG Series 54S 
Vin =2¥, 


V Hi h-level out ut voltage eee 
OH g p g ViL = 0.8V, 


lIOH =—1MA 
Vcc=MIN, Vin =2V, 

ViL=O08V, Ilo_=20 mA 
Vcc = MAX, V1 = 5.5 va 


Series 74S 


VoL . Low-level output voltage 





Input current at maximum input voltage 





1H) High-level input current 


1p. Low-level input current 





los ‘Short circuit t output current § 








Icc Supply current Vcc = MAX, See Note 3 


TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. See Figures 64 through 69 of the Series 54H/74H section for test circuits. 


FAIL typical values are at Vec=5V, Ta = 25°C. 


SNot more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
NOTE 3: Iccis measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V. 


switching characteristics, Vcc = 5V,TA= 25° C,N=10 


| | PARAMETER ae TEST CONDITIONS 1 
fmax Maximum clock frequency 
Propagation delay time, ‘low-to- high- 


t 
ee level output, from clear or preset 


; Propagation delay time, high-to-low- 


CL =15pF, R_ =2802 





level output, from clear or preset. 


‘ Propagation delay time, !ow-to-high- 
PLH level output, from clock. 

; Propagation delay time, high-to-low- 

tPHL 





level output, from clock . 


1 Switching characteristic measurements are made utilizing the same test circuits as illustrated for Darlington outputs in Figures 77 and 78 of 
_ the Series 54H/74H section. Information in the notes of these figures pertaining to the SN74H108 is applicable except ty = tg = 2.5 ns for all 
input pulse characteristics and the steady-state J and K input voltages are 2.7 V instead of 2.4 V. 
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Series 54/44 











New TTL/MSI 
Now Available 


SN54/74175 Quad and SN54/74174 HE} 
D-Type Flip-Flops With Direct Clear 


@ Replace latch circuits with clocked operation _ LOGIC 
@ Reduce F-F Package count by 50 to 66 ieee SN54174, SN74174 
@® Fully buffered inputs/outputs -_ 2 ; 


@ Economical for use as: 





@ Buffer registers . 

e Shift registers 

@ Shift-register generators 
@ Pattern generators 

@ Scratch-pad memories 


LOGIC 


SN54175, SN74175 
(4) 





a Pin (16) = Vcc, Pin (8) = GNO 
. CLEAR CO O 
Pin (16) = Vcc, Pin (8) = GND 
Available in 16-pin 
J, N, and W packages 





SERIES 54, 74 
TRANSISTOR-TRANSISTOR LOGIC 





: nY 

HIGH-SPEED SATURATED TRANSISTOR-TRANSISTOR LOGIC CIRCUITS < x 

~ FOR GENERAL-PURPOSE DIGITAL SYSTEM APPLICATIONS mi y 

oO 

. > 

23 
so | S 
description | TYPICAL DUAL FLIP-FLOP CIRCUIT BAR 2 
Series 54/74 integrated circuits are designed and S 


‘characterized for high-speed, general-purpose digital 
, applications’ where . high -d-c noise margin and 
relatively low power dissipation are important system 
considerations. ‘This logic series includes the’ basic 
gates, flip- flop. elements, and complex logic and 
storage elements needed to perform all functions of 
general-purpose digital systems. Series 54 and 74 are 
completely. compatible with Series 54H/74H, 
54L/74L, and 54S/74S TTL logic families. Compati- 
bility of these four TTL families permits improved 
. systems, design as the logician is permitted the 
flexibility of selecting component switching speed 
or circuit power dissipation with respect to system - : 
requirements. Series 54H/74H or 54S/74S high- speed TTL circuits can be selectively oe to perform those functions 
requiring minimal. propagation delay times. Series 54L/74L low- -power TTL circuits can be used to reduce total power 
. requirements. All four TTL families are designed to Operate at the same supply voltages and compatible logic levels. In 
addition, . high: d- -C - noise margins characteristic of TTL circuits é are maintained. 











Definitive sécifications 4 are provicied for operating charscteristics: over the full military temperature range of 55° C to 
| 128° C for Series a circuits, and over the e temperature range of O°C to 70° C for Series 74 circuits. | 
features 


‘LOW SYSTEM cost 


eo “choice of f packages — ceramic flat package 
ie "= economical dual-in-line plastic package | 
~~ ceramic dual-i -in-line package 


° broad selection of SSI and MSI aeons — reduces package count 
“OPTIMUM cIRCUIT PERFORMANCE 
° ‘high speed — - typical gate propagation delay time of 10 ns 
oe high d-c noise margin — typically one volt | 
e I low output impedance provides low a-c noise susceptibility 
® diode-clamped inputs simplify system design 
e low power dissipation — 10 mW per gate at 50% duty cycle 


e. full fan-out —10 Series 54/74. loads 
— 40 Series 54L/74L loads’ 
— 8 Series 54S/74S or 54H/74H loads 


© compatible for use with other current-sinking logic families — DTL, other TTL 


@ all inputs are diode clamped to minimize transmission-line effects _ 
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> SERIES 54, 74 
-TRANSISTOR-TRANSISTOR LOGIC 





SERIES 54/74 
FEATURING 10 ns SPEED AND 10 mW PER GATE PERFORMANCE 
SMALL SCALE INTEGRATION (SSI) 


| _ OPERATING TEMPERATURE PACKAGES* 
FUNCTION | RANGES Dual-In- 
—* | “ —55°C to 125°C = OC to 70°C -~—Ss Line Flat SEC.-PAGE 
NAND/NOR/AND/OR GATES AND BUFFERS ae a | es 





Quadruple 2-Input Positive NAND Gates... ........... SN5400 —sn74oo | yt nj] w ]65 | 
Quadruple 2-Input Positive NAND Gates" eu. ware | a ee ee 
(with Open-Collector Output) 2.0... ee ee eee SN5401 SN7401__ | J 
Quadruple 2-Input Positive NOR Gates... ... . eee SN5402 sN7402 | si N] wl] s69 | 
Quadruple 2-Input Positive NAND Gates a | | | 7 | gy | 
(with Open-Collector tke ies ee te ee ee SN5403 SN7403 __ esto 
Hex Inverters... . ee ee ee en a [ae SN5404 sn7404 [ys {| NI w [| 611 | 
Hex Inverters (with Open-Collector Output) nt ea oe ee SN5405 — SN 7405 ry) Nn] wot 612 | 
Hex Inverter Buffers/Drivers ae an | | hal made cae ace 
(with Open-Collector High-Voltage Output) sist Gis Se ot SN5406 —SN7406 J 613 
Hex Buffers/Drivers | . Oo oes ee lwt wea 
(with Open-Collector High-Voltage Output) ........ SN5407 SN7407. | J | N- 
Quadruple 2-Input Positive AND Gates. ............. sN5408 =i SNN7QOB. |] J | UN] WG-17 
Quadruple 2-Input Positive AND Gates. ............. —SN5409. = is SN7409 Oo |] JT NYT WoL) 617 | 
Triple 3-Input Positive NAND Gates ............... SN5410 ~———s SN7410 | ih a 
Triple 3-Input Positive NAND Gates ee | Pic. | 
(with Open-Collector Output) ...........0005 —- §N5412 SN7412 | J  & 21 
Dual NAND Schmitt Triggers... 2... ee ee ee ~ §N5413 sn7413, | J | N [| Ww | 622 | 
Hex Inverter Buffers/Drivers | a ea ee eae eo ata an | 
(with Open-Collector High-Voltage Output) .... . ... SN5416 ~  §n74ie | J YON. 6-13 
Hex Buffers/Drivers ae: a lrmaicanelt yasaee 
(with Open-Collector High-Voltage Output) ........ SN5417 SN7417 J 
Dual 4Input Positive NAND Gates... .........0005 SN5420 sN7420 [43 | N]w | 626 | 
Expandable Dual 4-Input Positive NOR Gates -s be wol en. 
(with Strobe)... 2... ee a ere - §N5423 ss SN7423 ail 6-27 
Dual 4-Input Positive NOR Gates. ....... Rake ees, *  SNOAZB: SN7425 See 
Quadruple 2-Input High-Voltage Interface NAND Gates .....  SN5426 ~~ =~SN7426 «=| J | N | | = 6-30 
Triple 3-Input Positive NOR Gates ...........00005. SN5427_. . SN7427 [3 | N[ w [| 632 | 
8-Input Positive NAND Gates... ........-00005. SN5430 sN7420 | Js | N |] w | 634 | 
Quadruple 2-Input PositiveOR Gates .............. SN5432 SN7432, |) | N]| w of] 635 | 
Quadruple 2-Input Positive NAND Buffers ......... ... -SN5437—- ~~ SN7437,— of st [oN | Ww Of 637 
Quadruple 2-Input Positive NAND Buffers ae es 
(with Open-Collector Output) .............0. _SN5438° ss SN7438° | J 6-37 
Dual 4-Input Positive NAND Buffers ............... ., SN5440...  SN7440 oJ su | NJ] WT] 639 


SEE PAGES 9-1, 9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS 


*For outline drawings of all packages, see Section 1. 


—SEE ORDERING INSTRUCTIONS PAGE 1-1— __ 
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SERIES 54, 74 
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SERIES 54/74 
FEATURING 10 ns SPEED AND 10 mW PER GATE PERFORMANCE 
| | | SMALL SCALE INTEGRATION (SSI) 


OPERATING TEMPERATURE 
RANGES 
—55°C to 125°C 


PACKAGES* 
Dual-in- 


| | FUNCTION 
| 0°C to 70°C Line Flat 


SEC.-PAGE 


AND-OR-INVERT GATES 





Expandable Dual 2- Wide 2-Input em 
AND-OR-INVERT Gates... 2.2... ee SN5450 SN7450 
Dual 2.Wide 2-Input AND-OR-INVERT Gates .......... SN5451 sn7451_ | a [ N | 
Expandable 4-Wide 2-Input AND-OR-INVERT Gates... . . SN5453 sn7453. | 3 | N | 
| 4Wide 2-Input AND-OR-INVERT Gates... 2... sN5454_ ss SN7454_ | a | N | 
EXPANDERS | 
Dual 4-InputExpander............-.-....-..  SN5460 Tatu [ 
Dual 4-Input Expander mae : ne . 5 ete = eo oe Geek. a a ~SN7460 ESE 
FLIP-FLOPS | 
Positive Edge-Triggered J-K Flip- Flops (AND nol Ve SN5470 sn7470_ | 3] N | w_ 
J-K Master-Slave Flip-Flops (AND Inputs)... .. 2... $N5472.—sSN7472_— | 
Dual J-K Master-Slave Flip- Flops Pe eee (og ee a, 2 SNGBTS- oe SNFA73. eh A 
Dual D-Type Edge-Triggered Flip-Flops ........--- Ness SN7474.—o[ J [NT WwW 
Dual-J- -K Master-Slave Flip-Flops - ge ee nae. | . ety 8g, A, eee 7 
with Preset and Clear... . . . ae eee ee SN5476 SN7476 cl 
Gated J-K Master-Slave Flip-Flops... ..... ... SN54104——sSN74404 [J | NL 
Gated J-K Master-Slave Flip-Flops ............-... _SN54105_——— SN74105 | J | N | 
Dual J- K Master-Slave Flip-Flops eo ca yee ge a, i | a 
(VGG- 14, Gnd I) 2 ee wee ee er SN54107 _ SN74107 
Gated J-K Master-Slave Flip- Flops OE age OE ele res i Ban, as | s oe 
with Data Lockout bo tyie era ace Bt eS are ie SN54110 SN74110 ee . 
Dual J-K Master Slave Flip- Flops Bae Metre cee cae of ie ne 4s oe ie 
with DataLockout .......... ee ee SN54111 | SN74111 Ww. 
Monostable Multivibrators ........--- ++. see ~ SN54121~—~—SSN74121_ | J | N | 
Retriggerable Monostable Multivibrators eae Pag SATS Sut ed. - ee 
SeeNitlh ClO ar cast tthe ash. Be Nia'usl aiden tk Ciene 1e% SN54122 SN74122, ey 
Dual Retriggerable Monostable Multivibrators. 7 } ; ior he os aie 
With Cleats. 310 Sony Wives aaa saree oe & ay SN54123 SN74123 ee 


SEE PAGES 9-1, 9-2, AND 9-3 FOR LISTING OF TTL MSI CIRCUITS 


*For outline drawings of all packages, see Section 1. 


_SEE ORDERING INSTRUCTIONS PAGE 1-1— 
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SERIES 54, 74 
TRANSISTOR-TRANSISTOR LOGIC 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage Vcc (See Note 1): 2 2 a0. ee a le ee ee ee tee ee ew FV 
input Voltage, Vin (See Note 1) 2. kk a ee ee ee ee ee ee ey BBV 
Interemitter Voltage (See Note 2) . . . ote ys ped, se, Ee es a, ce AR ae ee. a? Re eee cca de Oh Zen GSO. 
Resistor Node Voltage, SN54121, SN74121 (See Note 1) = GOb ast, @ Ue ore hh eee a oe 6 NO 
Operating Free-Air Temperature Range: Series 54 Circuits . 2... . 2... ee ee  . 85°C to 125°C 
Series 74.Circuits:.<. au: 4 aos 24 2.4'°S ow ew SB se OCtoTTC 
Storage Temperature Range ww wk ee ee ee ee BEPC to 150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 


logic definition 
Series 54/74 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 
HIGH VOLTAGE = LOGICAL 1 
LOW VOLTAGE = LOGICAL 0 
input clamping diodes 


Although not shown on all schematic diagrams, all of these SSI circuits incorporate input diodes. Each clamping diode 
is capable of limiting negative excursions at the input to a maximum of 1.5 volts below around, even if —12 mA of 
current is drawn. 


unused inputs of NAND/AND gates 


For optimum switching times and minimum noise susceptibility, unused inputs sould be maintained at a positive 
voltage greater than 2.4 V but not exceed the absolute maximum rating of 5.5 V. This eliminates the distributed 
capacitance associated with the floating input-transistor emitter, bond wire, and package lead, and ensures that no 
degradation will occur in the propagation delay times. Some possible ways of handling input emitters are: 
a. Connect ae inputs to an independent supply voltage. Preferably, this voltage should be between 2.4V 
and 3.5 V. 
b. Connect unused inputs to a used input if maximum fan-out of the driving SuipUr will not De exceeded. Each 
input presents a full load in the logical 1 state to the driving output. ; 
c. Connect unused inputs to Vcc through a 1-kQ resistor so that if a transient which exceeds the 5.5-V 
maximum rating should occur, the impedance will be high enough to protect the input. as to 25 unused 
inputs may be connected to each 1- ke resistor. 


input- ‘current requirements 


Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature 
and Vcc ranges. Each input, of the multiple emitter input transistors which have a 4-kQ2 base resistor, requires that no 
more than —1.6 mA flow out of the input at a logical 0 voltage level; therefore, one load (N = 1) is —1.6 mA maximum. 
Each input requires current into the input at a logical 1 voltage level. This current is 40 pA maximum for each emitter 
of input transistors with the 4-kQ. base resistor. Currents into the input terminals are specified as positive values. 
Arrows on the d-c test circuits indicate the actual direction of current flow. 


fan-out capability 


Fan-out reflects the ability of an output to sink current from a number of loads (N) at a logical 0 voltage level and to 
supply current at a logical 1 voltage level. Each standard output is capable of sinking current or supplying current to 
10 loads (N= 10). The buffer gate is capable of sinking current or supplying current to 30 loads (N = 30). Load 
currents (out of the output terminal) are specified as negative values. Arrows on the d-c test circuits indicate the actual 
direction of current flow. 


Series 54/74 circuits are well suited for driving Series 54H/74H and 54S/74S high-speed TTL and Series 54L/74L 
low-power TTL circuits. As examples, a Series 54/74 output, rated for a fan-out of ten (N= 10), will drive eight 
54H/74H loads or forty 54/74L loads. 
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: | CIRCUIT TYPES SN5400, SN7400 
| QUADRUPLE 2-INPUT POSITIVE NAND GATES 





schematic (each gate) . W FLAT PACKAGE JOR N DUAL-IN-LINE PACKAGE 
| (TOP VIEW) (TOP VIEW) 


4A Gi) . 3A 


: a’ 
INPUTS i 





° GND 


NOTE: Component values shown are nominal. 


positive logic: Y = AB 





recommended operating conditions 
Supply Voltage Vcc: SN5400 Circuits Sed ode ui Ge yates 
 SN7400 Circuits . 2... 1. eee 
Normalized Fan- Out From Each Output, N . Shes Perce oe, a 
, Meare Free- eee Range, Ta: SN5400 Circuits 
fieiger ay Ae | et | : SN7400 Circuits 








PARAMETER . ee. _ TEST CONDITIONST —. PMIN TYPE MAX UNE 


| Logical 1 input voltage required 

- at both input terminals to ensure 

| logical 0 level at output 

: Logical input voltage required 

at either input terminal to ensure 
logical 1 level at output 


, : Logical 1 output voltage 


: Logical 0 output voltage 


; “Logical 0 level input current (each 
~ input) | 
» Logical 1 level input current (each 
input Ms : 7 iA Vin = 


- Short-circuit output current§ 


Logical 0 level supply current 
Gareth 1 level SpeNy. current 





t For sonditions shown’ as MIN or MAX, use the ‘appropriate value specified under recommended operating. conditions for the applicable 
device type. 


Fan typical values are at Vcc * 5V,Tpa= : 25°C. 
Not more than one. output should be shorted at a time. 
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CIRCUIT TYPES SN5401, SN7401 
QUADRUPLE 2-INPUT POSITIVE NAND GATES 
(WITH OPEN-COLLECTOR OUTPUT) = 





schematic (each gate) W FLAT PACKAGE JOR N DUAL-IN-LINE PACKAGE 
| (TOP VIEW) (TOP VIEW) 


INPUTS 





NOTE: Component values shown are nominal. 








positive logic: Y = AB 
recommended operating conditions 


Supply Voltage Vcc: SN5401 Circuits 
SN7401 Circuits 
Normalized Fan-Out From Each Output, N ee 
Operating Free-Air Temperature Range, Ta: SN5401 Circuits en ee 
| SN7401 Circuits ....... #+<| 9 2 70 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| | | TEST ond | ae Sa, Pe). 
‘PARAMETER TEST CONDITIONSt MIN TYP MAX | UNIT: 
nm: FIGURE | — - _ 
Logical 1 input voltage required | se 
Vin(1) at both input terminals to ensure : 
Voc =MIN, | 


logical 0 (on) level at output 


V 
Logical O input voltage required 
V . 
AD 
Vcc = MIN sn 
aS 
A. 
5A 
A 








































7 
. Vin = 0.8 V, 


lout(1) - Output reverse current 








Vin =2V, 









y } Logical 0 output voltage 
out(0) (on level) 


Logical 0 level input current (each 


Vin(O) at either input terminal to ensure 
‘sink =16mA 


logical 1 (off) level at output 
Me 
Vec = MAX Vin = 0.4 V : 
i u 
m 
m 


lin(0) input) 
Logical 1 level input current (each 
int) inoue ma 





loc(o) Logical 0 level supply current | 
1CC(1) Logical 1 level supply current 


_ switching characteristics, Vcc = 5 V, TA = 25°C 


Vcc = MAX Vin= 0 





= ; 4 


Vcc = MAX Vin =5V 



























Propagation delay time to logical 1 






? : Pea TEST | 7 
PARAMETER -- TEST CONDITIONS 
_ Propagation delay time to logical 0 
todo ia i | os | Cy = 15 pF, Ri = 4002 


t 
Pat level 


tFor conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operatina conditions for the applicable device type, 


: ° 
fAIl typical values are at Vec =5V, Ta = 25 C, 





$ 


SERIES 54, 74 
OPEN-COLLECTOR APPLICATION DATA 





APPLICATION DATA 


combined fan-out and wire-AND capabilities 


The open- -collector TTL gate, when supplied with a proper load resistor (R1_), can be paralleled with other similar TTL 
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54 TTL loads. When no 
other open-collector gates are paralleled, this gate can be used to drive ten TTL loads. For any of these conditions an 
appropriate load resistor value must be determined for the desired circuit configuration. A maximum resistor value 
must be determined which will ensure that sufficient load current (to TTL loads) and off current (through paralleled 
outputs) will be available during a logical 1 level at output. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the logical 0 level even if one of the paralleled outputs is sinking all the current. 


In both conditions (logical 0 and logical 1) the value of R\_ is determined by: 


V 
Ay oe 
IRL 
where: VAL is the voltage drop in volts, and IRL is the current in amperes. 
logical 1 (off level) circuit calculations (see figure F 


The allowable voltage drop across the load resistor W RL) is me difference between — eis and the Vout(1) level 
required at the load: : . 


VRE ‘Vec-Vout(1) required 


The total current through the load resistor (IR_ is the sum of the load currents (lin(1 )) and off- level reverse currents 
Mout(1) through each of the wire-AND connected outputs: a) : 





Ipt=n lout(1) +N lint) to TTL loads 
| Therefore, calculations for the maximum value of Ri_ would be: 
-Vec—Vout(1) required | 
RL(max) = ei eg 
N*lout(1) + Nelin(1) 


where: 7 = number of gates wire-AND connected, and N = number of TTL loads. 


ere en 4s TTL LOADS 
“in(o) » APS HAI ener 
Vinto) 0 wane ; . Calculation: bench eee te 
Lae Ae Vcc — Vout(1) required 


| | ee ae zee n*lout(1) + Nelin(1) 


Vinl0) © roe 


. Jout(t) vt \ RL (max) Se, i ee 2321 2 


gee a os @ 4 pe a ese 0.001 + 0.00012: 0.00112 
Vino) © oon Joho Bo rete | | 


: Tout 


: aa FIGURE F — LOGICAL 1 CIRCUIT CONDITIONS | 








SERIES 54, 74 
OPEN-COLLECTOR APPLICATION DATA 


APPLICATION DATA 


logical 0 (on level) circuit calculations (see figure G) 


The current through the resistor must be limited to the maximum sink-current capability of one output transistor. Note 
that if several output transistors are wire-AND connected, the current through Ri may be shared by those paralleled 
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during logical 0 
periods, the current must be limited to 16 mA, the maximum current which will ensure a logical 0 maximum ou 0.4 
volts. ae 


Also, fan-out must be considered. Part of the 16 mA will be supplied from the ® inputs vehich are being an iven: ‘This 
reduces the amount of current allowed through R\.. oe 


Therefore, the equation used to devwanine the pee value of RL is: 
Vcc—Vout(0) required 
lsink capability—Isink from TTL loads 





RL(min) = 


TTL LOADS 


coleiatien: Yeo = Voutioy required 


Re cy. - 
L{min) link Capability —1,:. from TTL loads 


=o 5— 04 46 
Rinne = AN 


0.016 — 0.0048 = 0.0112 


Vino) N-lo..=3°146ma 
: a in(o) | 

? MAXIMUM I. dink CAPABILITY 

FOF ONE ON OUTPUT = 16 mA FIGURE G—LOGICAL 0 CIRCUIT CONDITIONS 


T Current into OFF outputs is negligible at logical 0. 





driving TTL loads and combining outputs 


Table |! provides minimum and maximum resistor 
values, calculated from equations shown above, for 
driving one to ten TTL loads and wire-AND con- 
necting two to seven parallel outputs. Each value 
shown for one wire-AND output is determined by the 
fan-out plus the cutoff current of a single output 
transistor. Extension beyond seven wire-AND con- 
nections is permitted with fan-outs of seven or fewer 
if a valid minimum and maximum R{_ is possible. 
When fanning-out to ten TTL loads, the calculation 
for the minimum value of R{ indicates that an 
infinite resistance should be used (VAL +0=&); 
however, the use of a 4 kQ resistor in this case will £ All values shown in the table are.based on: 


3 : Pe Gv : Logical 1 conditions: Vcc = 5 V, Vout(1) required = 2.4 Vv 
satisfy the logical 1 condition and limit the logical 0 Logical 0 conditions: Vcc = 5 V, Vous(9) reduired = 0.4 V 


level to less than 0.43 V. es 8 = The theoretical value is oo. See explanation in text. 
: _% — Not recommended or not possible. 





TABLE 1— LOAD RESISTOR VALUE IN OHMS 





CIRCUIT TYPES SN5402, SN7402 
QUADRUPLE 2-INPUT POSITIVE NOR GATES 





schematic (each gate) ee W FLAT PACKAGE JOR N-DUAL-IN-LINE PACKAGE 


(TOP VIEW) (TOP VIEW) 
















Vec 4Y 4B 4A 3v- 3e 3A 





Bo © OUTPUT 
4 GND 


NOTE Component values shown are nominal. | positive logic: Y= A+B 


recommended operating conditions 
~ Supply Voltage Vcc: SN5402 Circuits 
Seen s ae = -$N7402 Circuits 
~ Normalized Fan-Out From Each Output, N se alate it 8 
_. Operating Free-Air Temperature Range, Ta: SN5402 Circuits 
wR op odes tae a foie sods os a che fiat aay 8) SN7402 Circuits: 
ended operating free-air temperature range unl 


TEST | 
FIGURE 


electrical characteristics (over recomm 





PARAMETER 








Logical 1 input voltage required 
1 Vin(1)... at either. input terminal to ensure 








logical O level at output | 
: Logical O input voltage required 
| Vin(0) _ at both input terminals to ensure 





logical 1 level at output 






: Ven MIN, 
Logical 1 output voltage *ce ee 
' load = —400 uA 






‘Logical O output voltage’ 











Logical 0 level input current (each 
input) 7 
Logical 1 level input current (each — 






Teco) ~ Logical 0 level supply current ages | 


Focyur «Lowest 1 level sunply current | [14] 
switching characteristics, Vcc = 5 V, Ta = 25 


input) 











| los : Short-circuit output current § 












PARAMETER 







| todo. . __ Propagation delay time to logical 0 level 


‘tpd1 Propagation delay time to logical 1 level 
+ For conditions shown as MIN or. MAX,. use the appropriate value specified under. recommended operating conditions for the applicable | 
£ All typical values are at Vec =5V, Tr = 25°C. 

§ Not more than one output should be shorted at a time. 


CIRCUIT TYPES SN5403, SN7403 
QUADRUPLE 2-INPUT POSITIVE NAND GATES 
(WITH OPEN-COLLECTOR OUTPUT) = 





schematic (each gate) | JORN DORE IN TE TAKeRe 










Yoc 
INPUTS 9 OUTPUT Y 
VkQ . 
GND 
NOTE: Component values shown are nominal. 


recommended operating conditions 


Supply Voltage Vcc: SN5403 Circuits : 
| —— SN7403 Circuits . 2. 2. 1 we eee ee ls 
Normalized Fan-Out From Each Output, N (and see pages 2-7 and 2-8). . . 
Operating Free-Air Temperature Range, Ta: SN5403 Circuits 
| _ | SN7403 Circuits 


electrical characteristics over recommended operating free-air temperature range ( 


TEST 


PARAMETER > 
FIGURE 
















Logical 1 input voltage required 
Vin(1) at both input terminals to ensure _ 

logical O (on) level at output) 

Logical 0 input voltage required 







Vin(o) _at either input terminal to ensure 
logical 1 (off) level at output 










Vcc = MIN, 


lout(4) Output reverse current. ae 6.5 V 





Vout(0) Logical.0 output.voltage (on level) 


Logical 0 level input current (each 


lin(O) input). 
Logical 1 level input current (each 
lin(4) input) 77 


'cc(o) —_ Logical 0 level supply current eats 


ICC(1) | Logical 1 level supply current 





switching characteristics, VCC = 5 V, TA 






TEST 
FIGURE | 






‘PARAMETER 


Propagation delay time to logical 0 a 65 





level 





Propagation delay time to logical 1 | 
level a : 






tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. oe : . a 
; °o 
£AIl typical values are at Vcc = 5 V, Ta = 25 C. 
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CIRCUIT TYPES SN5404, SN7404. 
HEX INVERTERS 





schematic (each inverter) _ WFELAT PACKAGE JOR N DUAL-IN-LINE PACKAGE | 
ae eS oe oe —* (TOP VIEW) (TOP VIEW) _ ys 
@ GND 






















O ay 






Veco 6A 6Y 5A 5Y 4A ay 





NOTE: Component values shown are nominal. 
recommended operating conditions + 


Supply Voltage Vec: ~$N5404 Circuits 
——. §N7404 Circuits 

Normalized Fan-Out From Each Output, N ae ee ae ee 

Operating ne Air ir Temperature Range, TA: SN5404 Circuits 

| SN7404 Circuits. 


| aaictee 










| Logical 1 input voltage required 
Vin(1) at input terminal to ensure 
logical 0 level at output 
| Logical 0 input voltage required 
“Vin(0) | at any input terminal to ensure 
- logical 1 level at output 

















Vouti1) Logical 1 output voltage | 







Logical O output voltage 







_ Logical 0 level input current 







. Logical 1 level input current. | 








Short-circuit output current § 


~ Logical 0 level supply current 
Logical 1 level supply current 









— 


PARAMETER 






Propagation delay time to ‘logical 0 






level 







Propagation delay time to logical ae 
level . i 





t For conditions Ghown as. MIN or ‘MAX, use J the appropriete value specified under recommended operating conditions for the applicable 
device type. . 

_£ Al typical values are at Voc = 5 V, Ta = 25°C. 
Not more than one. OutEt should be shorted at a time. 
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CIRCUIT TYPES SN5405, SN7405_ 
HEX INVERTERS (WITH OPEN- COLLECTOR OUTPUT) 





schematic (each inverter) _ W FLAT PACKAGE JOR N DUAL-IN-LINE PACKAGE 
oe oe | , _(TOP VIEW) | | (TOP VIEW) . 
6Y GND 5Y- _ 6A 6Y 


)® @© @( 





Oo C¢Cc 

O OUTPUT Y 
INPUT © 
A 

O GND 


NOTE: Component values shown are nominal. 





recommended operating conditions: 






NOM MAX | UNIT 


electrical characteristics over recommended operating free-air temperature = nie ae noted) 


TEST 
PARAMETER ~- TEST CONDI! YP 
\y corencnell ee 


Vin(1) at input terminal to ensure _ 
logical 0 (on) level at output 
Vout(1) = . 5V 


Vec = MIN, 
lsink =16mA 


Supply Voltage Vcc: SN5405 Circuits 
SN7405 Circuits : 
’ Normalized Fan-Out From Each Output, N (and see nage 2 7 and 2 8). 
Operating Free-Air Temperature Range, Ta: SN5405 Circuits 
" : SN7405 Circuits 






UNIT 








tHE 


Logical 0 input voltage required 
Vin(o) | at input terminal to ensure 
logical 1 (off) level at output 













lout(1) Output reverse current WA 


Vout(0) Logical 0 output voltage (on level) 


Vac = MAX, Vin = 0.4 . . 


3 


. “3 3 be . 


| lin(o) Logical 0 level input current 


lin(1) Logical 1 level input current — | 





lec(o) Logical 0 level supply current — 








/ Vcc = MAX, 
Ta= 25°C 






| ee Logica! 1 level oi current 


"PARAMETER 


Prapasstion delay time to logical w 
level 


Propagation delay time to logical 1 
level 





t For conditions shown as MIN: or alesar use me approprite value specitied under recommended operating conditions for the applicable 
device type. 


+ These typical values are at Voc = SV, Ta= 25°C. . 
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CIRCUIT TYPES SN5406, SN5416, SN7406, SN7416 


HEX INVERTER BUFFERS/DRIVERS 


WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 





FOR INTERFACING WITH HIGH-LEVEL CIRCUITS 
OR FOR DRIVING HIGH-CURRENT LOADS 


w JOR N- 


ee . ) FLAT PACKAGE DUAL-IN-LINE PACKAGE 
schematic (each inverter) 


(TOP VIEW) (TOP VIEW) 
0 Vec — : - — nearness 







OUTPUT © 
4 kQ Y 


INPUT 


Sinia ie 


positive logic: Y = A . 


NOTE: Component values shown are noiminel, | | 
e. Converts TTL voltage levels to MOS levels ® Open. collector drives for indicator 


lamps and relays 
® High sink- current capability i : 


e Inputs fully compatible with most TTL and 
DTL circuits — : 


e Typical propagation delay time: Bie 8 Typical power dissipation: 105 mw 


e Input clamping diodes simplify system design : 


description 








: These monolithic TTL hex inverter buffets/drivers feature high voltage open- collector dutputs: for interfacing with | 
| _high- -levei circuits (such as MOS), or for driving high-current loads (such as lamps or relays), and are.also characterized | 


for use as inverter buffers for driving TTL inputs. For increased fan-out, several inverters in a single package may be 

- paralleled. The SN5406 and SN7406 have minimum breakdown voltages of 30 volts and the SN5416 and SN7416 have 
minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the SN5406 and SN5416, 
and 40 milliamperes for the SN7406 and SN7416. 


These circuits are rere compatible with most TTL or DTL families. Inputs are diode-clamped to minimize 

transmission- line effects which simplifies design. Typical power dissipation is 150 milliwatts and average propagation 
“delay time is 15 nanoseconds. The SN5406 and SN5416 are characterized for operation over the full military 

temperature range of —55 °C to 125°C; the SN7406 and SN7416 are characterized for operation from 0°C to 70°C, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc (see Note 1) 32. oe dee Fe eo bre dade Whe Goa 2 Se EV 
Input voltage (see Note 1) =. . : Ge NUE ae oh ae Ne es Ra any at ey 
Output voltage (see Notes 1 and 2): SN5406, SN7406 Circuits sieate ee gene Ne ye er aes alee net ok SEU 
SN64.16,.SN7416 Circults*.i 002 ek ee a cea oy ABV 

Operating free-air temperature range: SN5406,SN5416 Circuits ........ ... . 55°C to 125°C 
| SN7406, SN7416:Circuits| oe i ON ae a ee’ OPC to TOO 


Storage temiperatire range 6.3; oc oS a ES Sec a POE —65°C to 150°C 


NOTES: 1... Voltage values. are with respect to network ground terminal. 
: 2. This is the maximum voltage which should be applied to any output when it is in the off state, 





CIRCUIT TYPES SN5406, SNS416, SN7406, SN7416 
HEX INVERTER BUFFERS/DRIVERS — 
_ WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 





recommended operating conditions 


SN5406, SN5416 SN7406, SN7416 ‘mir 
ee ose MIN NOM MAX MIN “NOM MAX 

SN5406, SN7406 ~30 

Output voltage, Voy be 

cee tal) SN5416, SN7416 “75 —_— 





oa 





electrical characteristics over recommended operating meet temperature range (unless otherwise noted) 


Low-level input voltage 


Vec=MIN, V;=08V, 
VOH = MAX : 
Vcc = MIN, w= 2V, 
lot = MAX 
1Vcc = MIN, Vi = 2, 


High-level output current 


Low-level output voltage 





om = 16 mA © 
High-level input current 

(each input) 
~ Low-level input current 

(each input) | | 

Supply current, high-level output 

Supply current, low-level output 





switching characteristics, Vcc = 5 V, Ta = 25°C 


. 7 a? ‘|. TEST 
PARAMETER TEST CONDITIONS 
ihe _FIGURE 


Propagation delay time, 


Propagation delay time, 
penned | = 15 pF, A= 1108 
low-to-high-level output 


=15pF, R= 1102 
high-to-low-level output eka 


t For.conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 
F All typical values are at Voc = 5 V, Ta = 25°C 
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CIRCUIT TYPES SN5407, SN5417, | SN7407, SN7417 
HEX BUFFERS/DRIVERS WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 





FOR INTERFACING WITH HIGH-LEVEL CIRCUITS 
OR FOR DRIVING HIGH-CURRENT LOADS | 





schematic (each buffer/driver) . 3 PERU ERCRACE 2..9 ys TRE rie pore ner 
| ee er ee ae ae | . (TOP VIEW) (TOP VIEW) 
-O Voc 
OUTPUT 
e Y 
INPUT 
A 
positive logic: Y=A 
© GND 
NODE Component values shown are nominal. g 
a “Gowert: TTL voltage iecalet to MOS levels | e Open-collector driver for indicator x 


: la and relays 
@ =High sink- current capability mps and relay: 


-@ Inputs fully compatible with most TTL and 
DTL circuits © 


@ Typical propagation delay time: 14 ns - @ Typical power dissipation: 4145 mw | fe 


description 


e Input clamping diodes simplify system design 





| These monolithic TTL hex buffers/drivers feature high-voltage open-collector outputs for interfacinia with high-level 
circuits (such as MOS), or for driving high-current loads (such as lamps or relays), and are also characterized for use as 
~~ buffers for driving TTL inputs. For increased fan-out, several buffers in a single package may be paralleled. The SN5407 
and SN7407 have minimum breakdown voltages of 30 volts and the SN5417 and SN7417 have minimum breakdown 
voltages of 15 volts. The maximum sink current is. 30 milliamperes for the SN5407 and SNS4 17, and 40 milliamperes 

: for the SN7407 and SN7417. : : 


These circuits are completely compatible with most TTL and DTL families. Inputs are diode-clamped to minimize 
transmission-line effects which simplifies design. Typical power dissipation is 145 milliwatts and average propagation 
delay time is 14 nanoseconds. The SN5407 and SN5417 are characterized for operation over the full military 
fale hicale range of —55° C to 128° Cc the SN7407 and:SN7417 are characterized for operation from 0° c to 70° C. 


absolute maximum ratings over operating free-air ternperaturé range (unless otherwise noted) 


- Supply voltage Vcc (see Note 1) Stee ole ee etna: Wo bree i er ee ae a Oe ee 
~ Input voltage (see Note1) ... . | Se ern ee 
. Sia a (see Notes 1 and 2): SN5407, SN7407 Circuits Ga dare eg te ee, Ceara ee ee OO 
ce : »SN54177,,SN7417. Circuits; occ ce ee Ae Cio eed me ae 15V 
Operating free- -air temperature range: SN5407,SN5417 Circuits... 2... ee 55° C to 125°C 
SN7407,SN7417 Circuits... . 2... ee ee ee OPC tO 70°C 


Storage temperature range tp UI i Gs east a ace? a dh ante Gp abe Sy a. ee te cae de eee OD COI 90 6 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2.. This is the maximum voltage which should be applied to any output when it is in the off state. 
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CIRCUIT TYPES SN5407, SN5417, SN7407, SN7417 | 
HEX BUFFERS/DRIVERS WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 





recommended operating conditions 


Supply voltage Vcc 






ees aL Se Ts A 


Low-level output current, Io 
Operating free-air temperature range, TA —55 25 125 QO 25 70 




















electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST ; 
TEST CONDITIONSt 
FIGURE ae 


: . : oie at Vec=MIN, Vy~=2V, 
1OH High-level output current . = 
VOH = MAX 


Vcc =MIN, V,;=0.8V, 
loL = MAX - 
Vcc =MIN, V,=0.8V, 
loL = 16 mA . 


81 
81 

= : 

Vec =MAX, Vj) =0.4V 




















PARAMETER 





VoL Low-level output voltage 


: High-level input current 
et (each input) | 













Low-level input current 


| 
ele (each input) | 


ICcH Supply current, high-level output | 


Vcc =MAX, V;=5V 
IccL Supply current, low-level output 0 


Vcc =MAX, Vy oe ee, 


switching characteristics, Vcc = 5 V, TA’ = 25°C 






oar ews | ne TEST ? 
PARAMETER TEST CONDITIONS 
FIGURE 
Propagation delay time, pA ae BEE et aah ree ag 
pie a C,=15pF, RL=1109 
low-to-high-level output 


es Propagation delay time, ae ae Bey ; 
| PH. high-to-low-level output | L | pr. L a[F> 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. . one 
tan typical values are at Vcc = 5 V, Ta = 25°C. 
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CIRCUIT TYPES SN5408, SN5409, SN7408, SN7409 
QUADRUPLE 2-INPUT POSITIVE AND GATES 





JORN Ww 


DUAL-IN-LINE PACKAGE. FLAT PACKAGE | 
(TOP VIEW) (TOP VIEW) 


Choice of Totem-Pole Outputs (SN5408/SN7408) 
or Open-Collector Outputs (SN5409/SN7409) 


positive logic: Y = AB 





schematics (each gate) © 


SN5403, ae. eee . ee a 6 28 SN5409, SN7409 : 


Vec a. he ma Vic 





Component values shown are nominal. 


description oe 


: These Series 54/74 TTL gates peavidé the system designer. with direct implementation of the positive AND or negative 
= OR functions. 


~The SN5408/SN7408, with totem-pole outputs, drives 10 normalized Series 54/74 loads at the low output level and 20 
- loads at the high output level. The SN5409/SN7409, with open- -collector output, provides additional logic flexibility, as 

the outputs may be wire-AND connected to extend the AND function. The SN5409/5N 7409) will sink sufficient 
current to drive 10 normalized Series 54/74 loads at the low output level. 


The SN5408 and. SN5409 are ctiatacterized for operation over the. full military temperature range of —55°C to 125°C; , 
the SN7408 and SN7409 are characterized for operation from o” C to 70° C. o% 
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CIRCUIT TYPES SN5408, SN5409, SN7408, SN7409 
QUADRUPLE 2-INPUT POSITIVE AND GATES 





SN5408, SN7408 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc (see Note 1) 0 6 ok ee ee ee ee ee ew) UN 
Input voltage (see Note 1) 2 2 ee ee ee. BBV 
Interemitter voltage (see Note 2) ds. cidade Gilgit’ oh ay. -fet See she Bt ces eae Up ght es eh pep Ge. Bt Bo Nae et ON 
Operating free-air temperature range, Ta: SN5408 Circuits . . ........2.2.2. 2. =. ~ 4—55°C to 125°C 
: | |  -SN7408 Circuits 2... ee ee ee ee ee OPC to 70°C 
Storage temperaturerange © 1 ww ee ee ee ee = 65°C to 150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 
' 2. This is the voltage between two emitters of a multiple-emitter transistor. 


_ recommended operating conditions 
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SN5408 SN7408 
PMIN NOM MAX[ MIN NOM Max |-~ 
Supply voltage Voc | 45° 5 55 {475 5 5.25 
~ Normalized fan-out from each output, N Ree UN oe oe 
Operating free-air temperature range, Ta |-55 25 = 125 | 0 25 70 °¢ 

































electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| ' | TEST | | SN5408, SN7408 
7 PARAMETER TEST CONDITIONST 7 : UNIT 
, FIGURE ’ MIN TYP? MAX 


Vin High-level input voltage a aes 
2: 





Voc = MIN, Vin =2V, — 





Vit _ Low-level input voltage — 


Vv High-level output voltage me . - 
ae ° : oe! eo lOH = —800 nA 
. . |Vec=MIN, ViL=08V, oo ee 
VoL Low-level output voltage . 88 ce . IL 0.4 a“ 
. : lo = 16 mA ; . . | 
) High-level input current Vcc = MAX, Vi=24vf 2 40] 
_ TH (each input) Vcc =MAX, VV, =5.5V 
| | 90 

















= 
BE 











~ Low-level input current 
Vec = MAX, V,=0.4V 


sns40g_ | -20 55 | 
Vcc = MAX 
Vcc = MAX, V,;=5V 11-21 
20 33 


~ TEST | 7 pee Po A : §N5408, SN7408 
TEST CONDITIONS - 
FIGURE | MIN TYP MAX | 


A 
He (each input) ki 
los  Short-circuit output current mA 


ICCH Supply current, high-level output 
lccL Supply current, low-level output - 


switching characteristics, Vcc = 5 V, TA = 25°C, N= 10 


>| > 


Vcc = MAX, Vv; =0 
















NIT 






PARAMETER 






Propagation delay time, 
-low-to-high-level output © 















~ Propagation delay time, 


oub 
N 
Le 
o- 
Ss 


2 : Rie s, Cc 
wn 






high-to-low-level output 


tor conditions:shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable‘device 
type. se ee ee a ree ' ae: s Oe as 
FAI typical values at Voc = 5 V, Ta = 25°C. 


§ Not more than one output should be shorted at a time. 








CIRCUIT TYPES SN5408, SN5409, SN7408, SN7409 
QUADRUPLE 2-INPUT POSITIVE AND GATES 





SN5409, SN7409 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage Vcc (see Note 1). — ode ani Ee, Gh Be Go hae 8 a ee ee ee a i 


Input voltage (see Note 1)° 00h i le ET. BBM 
Interemitter voltage (see Note2) wg ww ww ee ee ee eee ee ee. FBV 


Output voltage (see Notes 71 and3) ... . : br age ngs a SS, ceee Ce AR eta A ee ee ee de SOO 
Operating free: -air temperature range: SN5409 Circuits Se Sts Ge ete GB ado Bie -e hop, bo Ct6e125-¢ 

SN7409 Circuits 2... 2. ee ee ee ee OPC to 70°C 
Storage terduerature range oo. ae ee ee ed nw ee ee ek .))=6=-65°C-40°150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 
| 2. This is the voltage between two emitters of a multiple-emitter transistor. 
3. This is the maximum voltage which should be applied to any output when it is in the off state. 


recommended operating conditions — 


< sue. te | _SN5409 | SN7409.—s«Cd| hig 
Supply voltage Vcc 45, 5.5 | 4. 75 5.25 


Normalized fan-out from each output, N 


_Operating free-air temperature range, TA e = oe - | _ | —55_ . 125 Oo 25 70 " 





TEST . SN5409, SN7409 
PARAMETER TEST CONDITIONST 
FIGURE . ak -- MIN Typ i MAX 
Highievel inputvowege SS*d;iT asa aie 
Low-level input voltage 2 hea ene fn t 


High-level output current 87 ce , 1H 
er eee ea ee ee . : . VOH = 5.5 V 
: ot : Ben V = MIN oe ). 
- Low-level output voltage | gg CC = NEN, , 
. . oe JO = 16 - 


~ High-level input current 
(each input) 
‘Low-level input current. 
(each input) 


Supply current, high- level output : 
| Supply current, low-level output 


switching characteristics, Vcc = 5 V, TA = 25°C, N= 10 


Test | 
_| FIGURE | 






SN5409, SN7409 _ 










PARAMETER TEST CONDITIONS 





Propagation delay time, 








t se 
fa CL = 15 pF, 


RL = 40002 


low-to-high-levei output 
Propagation delay time, “ : 






t 
PHL high- -to-low-level output. aa 


tFor conditions shown as MIN or MAX, use the appropriate value specified under nee Oeyinenged operating conalions for the eppitcable device 


type. 
Fan typical values are at Vcc = 5 V, Ta = 25°C. 
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CIRCUIT TYPES SN5410, SN7410 
TRIPLE 3-INPUT POSITIVE NAND GATES | 





: W FLAT PACKAGE JOR N DUAL IN-LINE PACKAGE 
schematic (each gate) : | _ {TOF VIEW) __ eee TOP VIEW), 


“1. BY GND 38 


©O®GGOOO 















0 OUTPUT Y 





® 


Vec 





OOO 





mg GND 


© OO| 






positive logic: Y = ABC 













NOTE: Component values shown are nominal. 


recommended operating conditions 


Supply Voltage Vcc: SN5410 Circuits 
SN7410 Circuits ; 
Normalized FaneOut From Each Output,N ......2.2.. 
Operating Free-Air Temperature Range, TA: SN5410 Circuits 
| | SN741 O Circuits 





Logical 1 input voltage required 
Vin(1) at all input terminals to ensure 
logical O level at output | 
Logical 0 input voltage required 
Vin(o) at any input terminal to ensure 
logical 7 level at output 

















Vout Logical 1 output voltage 


Vout(0) Logical .0 output vaitags 


— Logical 0 level input current (each 







| Logica! 1 level input current (each 













_SN5410 


I ree 
Os Short circuit output current § . $N7410 


















Logical O level supply current 
Logical 1 level supply current 





Icc(o) 
Ioc(1)_ 


switching characteristics, Vcc = 5V, Ta= an C, N= 10 


“ aoe ‘ cats 
METER TEST CONDITIONS 
PARA a! ___ | FIGURE | : si 3 


od0 Propagation delay time to logical 0 ee E = 400. 
Propagation delay time to logical 1 level ae = 15 pF, ae 400 2 





t For conditions shawn as MIN or MAX, use the appropriate value specified under secormendad epee conditions for the applicable 
device type. 


F All typical values are at Vee a 5 Vv. TA = 25°C. 
8 Not more than one output should be shorted at z a time. 


6-20 


CIRCUIT TYPES SN5412, SN7412 
TRIPLE 3-INPUT POSITIVE NAND GATES 
(WITH OPEN-COLLECTOR OUTPUT) 





- JOR .N DUAL-IN-LINE OR © 
WFLAT PACKAGES (TOP VIEW) 


schematic (each gate) _ | 
Pedi — Va-- 1C. IY 3C 3B. 3A, 3Y 















INPUTS ( 
NOTE: Component values shown are nominal. 


recommended operating conditions 
" Supply Voltage Vcc: SN5412 Circuits 
a atsags gee SN7412 Circuits 
Normalized Fan-Out From Each Output,N . 2. 2. 1 we 
Operating Free-Air Temperature Range, TA: SN5412 Circuits . ...... 2... fH : } 
| ees eee ee SN7412 Circuits 2... .......,0 25 70 | 
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 


co 


| test | eer CONDITIONS! | 
| FIGURE |  _ | 


‘i r 5 ‘ 













PARAMETER 





fo Logical 1 input voltage required 
| Vin(1) at both input terminals to ensure 
2 logical O (on) level at output 
Logical 0 input voltage required | 
Vino) at either input terminal to ensure 
______ logical 1 (off) level.at output 




























Voc=MIN, Vino) =0.8V, 
| Vout(1) = 5.5 V a 
Voc = MIN, 
Isink =16 mA 


- Output reverse current 












Logical 0 output voltage 
(on level) ’ 
‘Logical 0 level input current (each 
__ input) 
fo Legieal 4 
fin) inpued 


es ee Vi =2V, 
| Vout(o) - ‘i . 












Vin = 0.4 V 






Vcc = MAX, 


Vec . MAX, 


4 0 — — 
yeC in eS 


level input current (each 





Logical 0 level supply current 











tect) . Logical 1 level supply current — Voc = MAX, Vin =0 


= 25°C 


TEST 
oS pa” ae FIGURE 
Propagation delay time to logical 0 
65 


switching characteristics, Vcc =5V,TA 


PARAMETER | 








Neve et 
__. Propagation delay time to logical 1. 


level 






tod1 





tFor conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating condionts for the applicable device type. ie 
FAI typical values are at Voc = 5 V, TA = 25°C. 
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CIRCUIT TYPES ‘SN5A13, SN7413_ 
DUAL NAND SCHMITT TRIGGERS - 





JOR N DUAL-IN-LINE OR - 
W FLAT PACKAGES (TOP VIEW) * 


e Operation from Very Slow Edges 
o Temperature-Compensated Threshold Levels 


e Temperature-Compensated Hysteresis, 
Typically 0.8 V 


e High Noise Immunity 





positive logic: Y = ABCD 


NC—No internal connection. 
«as . t Pin assignments for these circuits are the same for all packages. 
description | <5 | , | ee ges 


The SN5413 and SN7413 dual Schmitt triggers consist of two identical Schmitt-trigger circuits in monolithic integrated 
circuit form. Logically, each circuit functions as a four-input NAND gate, but because of the Schmitt action, the gate 
has different input threshold levels for positive- and negative-going a asa The nee or backlash, which. is the 
difference between the two threshold levels, is typically 800 mV. 


An important design feature is the built-in temperature compensation which ensures very high stability of the threshold 
levels and the hysteresis over a very wide temperature range. Typically, the hysteresis changes by 3% over the 

temperature range of -—55°C to 125°C and the upper threshold changes by 1% over the same range. The 
SN5413/SN7413 can be triggered from the slowest oF i a ramps and still give clean, jitter-free output signals. It can 
also be triggered from straight d-c levels. 


These circuits are fully compatible with most other TTL, -DTL, or MSI circuits. The SN5413 is. characterized for 
: Operation over the full military temperature range of —55° C to 125° C; the SN7413 is characterized a Operation from 


0°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) —_—_ 


Supply voltage Vcc (seeNote1) 6 6 we eee ee TV 
Input voltage (see Note1) . 2... ee ; iis ee: 5.5V 
interemitter voltage (see Note 2) , Sg tee : : . ea 5S.5BV 
. Operating free-air. eee range: SN5413. Circuits Sreuacs eg "55° C to 0 125° C 
SN7413 Circuits | | 0°C to 70°C 

Storage temperature range | —65 C to' 150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal 
2. This is the voltage between two emitters of a multipie-emitter transistor 


CIRCUIT TYPES SN5413,SN7413 
DUAL NAND SCHMITT TRIGGERS 





recommended operating conditions 


[Supply voltage Voc [45 5 55 | 
| | ee Highlogiclevel [SS 
















Fan-out from each output, N__ : 
| Low logic level 


a¥ 
me 


Operating free-air temperature range, T 
Maximum input rise and fall times 











[min Nom wax |""" 
475 5 5.25 | V | 

0 25 70 
| _Norestriction | Norestriction | 







electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) © 


TES? TEST CONDITIONSt 
FIGURE : 






PARAMETER 










[Vrs Positivegoing treshoidvokage———~—~=«dt~—C( ‘| Vc = 
[Vi— Negative going threshold voltage] 95 | Veg= BV 














VoH _ High-level output voltage 


Vcc = MIN, 
loL = 16mA 






Vy, =2V, 


VoL Low-level output voltage 









97 
4 





t+ Input current at positive-going threshold 9 
Ip Input current at negative-going threshold | 95 | Vec=5V, 
ly Input current at maximum input voltage | 96. -. Vcc = MAX, 
AH. High-level input current . 






Vj =2.4V 








| Yv 
| [los Shorrcireuit output current’ ———SSS*dt 88 «Veg =MAK 
[lcci Supply current, high-level output_——=—«;= 88 

[icc Supply current, lowievel output_____—_—+|| 98 |[Vcc=MAX, _V=45V 


tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 


type. 
+All typical values are at Voc = 5 V, Ta = 25°C. 
8 Not more than one output should be shorted at a time. 


switching characteristics, Voc = 5 V, Ta = 25°C, N = 10 


Wad TEST eoNbITiONS ‘ 
‘FIGURE | 


[100 [.= ser, mL =4000| 
| 100 | 


Cy = 15 pF, Ri = 400 2 












PARAMETER 


Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output 

















MAX. 
5V , . | 4.5 1.7 2 
0.6 0.9 1.1 
04 08 ce 
Voo=MIN, y==t2mal =| 
: 
—1 —1.6 
14. 
20 . 


| Vec = MIN, V,=O0.6V,- 
lIOH = —800 LA 









Se o0s arr 






| MIN TYP) MAX 


ea fa | 
|ins | 








‘UNIT 
















0.22 O 


| 


MIN TYPt MA 
1 


A 
A 
A 
A 
A 


m 
m 
m 
M 





—18 55 





3 





pi > 


UNIT 





6-23 


CIRCUIT TYPES SN5413,SN7413 





| TYPICAL CHARACTERISTICS 
POSITIVE-GOING THRESHOLD VOLTAGE 


FREE-AIR TEMPERATURE 


V,—Positive-Going Threshold Voltage—V. 
V,_—Negative-Going Threshold Voltage—V 


EEAEGRER 
ZRSENES 
Seen e 
BERER 





1.60 
-75 -50 -25 0 25 50 75 100 125 


T ,—Free-Air Temperature—°C 


HYSTERESIS 
vs 
FREE-AIR TEMPERATURE 





Vag V_—Hysteresis—mV 





750 
75 -—50 -—25 0 25 50 75 100 125 
T,—Free-Air Temperature—°C 


THRESHOLD VOLTAGES AND HYSTERESIS 
vs 
_ SUPPLY VOLTAGE 


+ te 


a ee Hysteresis, V_ 


—_— 

ae 
. ee 
e 





Threshold Voltage and Hysteresis—V. 


4.75 5 5.25 
Voc Supply Voitage—V 
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0.80 = 
—75 —50 —25 


" Relative Frequency of Occurence 


Vo~Output Voltage—V 


NEGATIVE-GOING THRESHOLD VOLTAGE 
: alee vs i 
- FREE-AIR TEMPERATURE 


0.90 








0.89 


0.88 
0.87 
0.86 
0.85. 
0.84 
0.83 

0.82 
0.81 


REVERE NSRR 









KE 
RESERS 


‘¢) 25 50 75 100 125 
- Ty—Free-A ir Temperature—°C 


DISTRIBUTION OF UNITS _ 
FORHYSTERESIS 





720 740 760 780 800 820 840 860 
Vr4—-Vz_—Hysteresis—mV 


OUTPUT VOLTAGE 
vs 
INPUT VOLTAGE. 





















fs 
eee 
CCE 

ep tea| PaRGIR 
0 2 Se eee 
O 0.4 0.8 1.2 1.6 2 


V,—!nput Voltage—V 


